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"He claimed there tcere countless iniiverses of varying magnitude 
and that some had neither sun nor moon, u hile in others these were 
greater than ours, and in others more in number; that distances be- 
tween the universes varied, some more, some less, and that they 
expanded, to Nourish and to perish. Here was one horn, and there 
smiled out — destroyed in mutual collision. 

"And some of these ivorlds tvere desert, he said, devoid of plant and 
animal life and of all water. , 

"He claimed the earth in our universe became before the stars, thaP 
the moon was down, and next the sun, and then the fixed stars. Nor 
were the wandering planets of equal height. 

"And he said the universe expanded until no longer could it embrace 
anything from beyond. 

"This man used to laugh at everything, as though all among men 
was tvorthy of laughter." — from Hippolytus, Ta Philosophumena 
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'There is but 
one uni'uerse 
and ft 
is many" 





Deniocrilus, philosopher and scieuthi of 
ihe fifth century B.C. I'ounder of the 
atomic theory. The disappearance of his 
writings was a serious loss to science, 
yet his ideas in mathematics, physics and 
theory of knowledge survived through 
citation and discussion in the works of 
such men as Archimedes and Aristotle. 
Thus tradition carried insight utUil a 
method could he found. 
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Scientists in Politics 

BENTLEY GLASS 



IT WOULD BE MISLEADING to suppose that 
scientists have not always, insofar as we have a 
historical record, been concerned to some extent 
about political life. So to assume would be to regard 
the ivory tower of scientific or academic life as far 
more secluded than it has ever really been. Modem 
science, from its beginnings toward the end of the 
sixteenth century, became immediately concerned with 
a major political issue, the freedom of the scientist to 
pursue the truth wherever it might lead him, even 
though the conclusion might be highly disturbing to 
settled religious beliefs or social conventions and prac- 
tice. The ordeal of Galileo leads in spirit directly to 
the attacks on Charles Darwin 250 years later and to 
latter-day instances of the social suppression of scientific 
findings. Today Mendelian genetics in the USSR and 
the nutritive qualities of oleomargarine in Wisconsin 
share a similar fate. 

Yet for the most part, and with a few notable ex- 
ceptions, scientists have not entered into organized po- 
litical life until quite recent times. The years of the 
great depression in the 1930s brought an extensive re- 
consideration of the relation of science and the scien- 
tist to government, society, and politics. Strongly di- 
vergent views continued to be expressed. On the one 
hand, there is the strongly expressed opinion of the 
eminent physiologist A. V. Hill, in 1933: 

Not meddling with morals or politics: such, I 
would urge, is the normal condition of tolerance and 
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immunity for scientific pursuits in a civilized state. 
I speak not with contempt of these — indeed, the 
scorn with which some superior people talk of such 
necessities of social existence as morals and politics 
seems to me intolerably childish and stupid. The 
best intellects and characters, not the worst, are 
wanted for the moral teachers and political govemois 
of mankind: but science should remain aloof and de- 
tached, not from any sense of superiority, not from any 
indifference to the common welfare, but as a condi- 
tion of complete intellectual honesty. Emotion, en- 
tirely necessary in ordinary life, is utterly out of place 
in making scientific decisions. If science loses its in- 
tellectual honesty and its political independence, if 
— under communism or fascism — it becomes tied to 
emotion, to propaganda, to advertisement, to partic- 
ular social or economic theories, it will cease alto- 
gether to have its general appeal, and its political 
immunity will be lost. If science is to continue to 
make progress, it must insist on keeping its tradi- 
tional position of independence, it must refuse to 
meddle with, or to be dominated by, divinity, mor- 
als, politics, or rhetoric. 

Against this view there was a rising tide of dissent 
on the part of scientists who urged a greater recognition 
of the social responsibility of science, and it may be 
noted that Hill himself in later years occupied a gov- 
ernment post. 

After World War 11 

During World War II, as it is now obvious to 
everyone, science came to occupy an altogether new 
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place in society. For the first time it became clear to 
the great majority of non-scientists in the population 
that science is not merely a tool for social benefit and 
advancement but is in fact the major weapon in the 
arsenal of every power, peaceable or aggressive, niis 
truth first became apparent through the great success 
of the scientific teams assembled for what came to "be 
called operational research (in the United States, op- 
erations research). Vannevar Bush, as head of the Of- 
fice of Scientific Reseaidi and Development in the 
United States, became one of the leading wartime 
figures as success followed success in meeting difficult 
ndlitaiy problems with scientific analysis, and in de- 
veloping novel weapons, such as the proximity fus^ and 
novel systems of defense, such as radar. 

The greatest impact of scientific discovety and the 
work of the scientists on military problems was revealed 
only at the very end of the war, with the explosion of 
the atomic bombs over Hiroshima and Nagasaki. The 
letter from Albert Einstein to President Franklin D. 
Roosevelt, written on August 2, 1939, and setting forth 
the possibility of controlled nuclear explosions through 
atomic fission, while voicing alarm that the German 
scientists might achieve this radically new weapon first, 
marls not only the beginning of a new military era in 
human affairs but equally the beginning of a new re- 
lationship of science to society, and consequently a 
new political role to be played by scientists. The im- 
portance of the event was that the foresight was the 
scientists' and the initiative also became theirs. In the 
days of the vast Manhattan Project, hundreds of aca- 
demic scientists on leave from their institutions worked 
on "the hiH" at Los Alamos or in the confines of the 
great secret dtf later to be known as Oak Ridge. 
With the success of the undertaking and the first use 
of the bombs in Japan, conscience was quickened in 
men appalled at what they had let loose in the world 
and fearfully prescient of direr things to come. In 1946 
the Federation of American Scientists was formed, and 
the independent fiolletni of the Atomic Sdentists was 
founded, to give vigorous eaqpression to views about the 
relationship of science to government and the appro- 
priate formulation of policy. Wartime and postwar 
secret preparations for diemical and biological warfare 
embrofled many chemists and biologists in the same 
schizoid cleavage between their desire for national se- 
curity and their fear of a worldwide destruction of 
civilization. 

Science under PolUictd Pressure 
An example of science under political pressure was 

the Soviet genetics controversy, which first commenced 
in 1929, had reached a climax in 1939, when T. D. Ly- 
senko succeeded in his bitter attacks on "classical" ge- 
neticists, whom he scornfully called mere idle game- 
players who contributed nothing to the welfare of the 
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state, in agriculture or otherwise. Lysenko attacked 
"Mendelian-Morganian genetics," as he slightingly 
termed this most developed and quantitative branch of 
modern biology. Classical genetics is based on chance, 
he said, and so must be completely unscientific. Nor 
does it rest on a sure basis in dialectical materialism. 
In contrast, Lysenko put forward the results of his own 
"researches," which claimed to break down the fixed 
heredity of crop plants by harsh treatments, so that, 
for example, winter wheat could be converted to spring 
wheat. By grafting plants of different genetic t\'pes to- 
gether, Lysenko further claimed to be able to change 
the heredity in the seeds from the grafted part, and so 
to transmit the new character to the next and later 
generations. 

Having accomplished in 1939 tiie downfall of Nikolai 
Vavilov— probably the greatest Russian biologist of our 
time— along with that of such other great geneticists 
as Karpechenko, the first human creator of an indubita- 
ble new species, Lysenko struck again after the close of 
the war. In 1948, having secured the full endorsement 
of Stalin and the Central Committee of the Commu- 
nist Party, Lysenko dominated the fourth Russian con- 
ference on genetics. Not only were all the remaining 
notable Russian geneticists removed from their posts, 
but several members of the Soviet Academy of Sciences 
who were merely sympathetic toward "Western, ideal- 
istic genetics," including L. Orbeli, noted physiologist, 
and I. I. Schmalhausen, one of the world's foremost 
students of morphology and evolution, were relieved of 
their posts. The heavy hand of government rested hard 
on Russian science until the death of Stalin, and psy- 
chology, statistics, and other fields suffered similarly. 
Nor have they recovered. Following a period of dedine 
Lysenko has regained at least some of his influence, 
and hopes for a rapid revival of genetics and other mod- 
ern biological fields of work have been dampened. Ly- 
senko's latest outburst was a tirade on the foolish West- 
em idea that deoxyribose nucleic acid has anything in 
particular to do with heredity. 

In another land, political domination over science 
reached the ultimate extremity. In the Nazi state it 
has ranged from subservience in the design of weap- 
ons, such as the V-2 bombs, to notoriously warped and 
twisted racist doctrines (bat claimed support ^om ge- 
netics and were used as a justification for the persecu- 
tion and extermination of some millions of helpless 
Jewish citizens and captives and to &ie final depravity of 
the so-called "medical" experiments conducted in the 
concentration camps. The state dictated what sdea- 
ti£c views m^ht be hdd and what direction sdentific 
work might pursue. 

Monej and ReaponalbBiiy 

Since World War II the scientist has come to oc- 
cupy a very special place in relation to government. In 
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fhe United States numerous agencies began providing 

funds to support scientific research through contracts 
or grants. The Office of Naval Research, the Atomic 
Enocgy Commission, the U.S. Public Health Seivice, 
and the National Science Foundation were notable in 
this respect. The National Science Foundation, estab- 
lished in 1950, at fiist had a idattvdy minor share in 
the total budget of supported research; but it has per- 
formed the valuable fiuiction of serving as a pace-setter 
and keqnng the support focused on basics rather than 
technological, aspects of research. With added financial 
support for research (reaching a total of $1 billion for 
basic research in 1959-60) there has come a burden of 
added responsibility in advising governmental agencies, 
not only on approvals of grants but on many other 
matten where expert technical advice is needed. These 
services rendered to governmental agencies have in- 
evitably served to stir in many scientists a feeling of 
greater political responsibility. 

The Russian and American rivalry of the post-Sput- 
nik era has intensified these trends. James R. Killian, 
Jr., then Special Assistant to tiie President for Science 
and Technology, summarized these to the end of 1958 
in a speech to the American Association for the Ad- 
vancement of Science. Funds for the National Science 
Foundation were increased from $50 million in fiscal 
1958 to $136 million in fiscal 1959. The Department 
of Defense reorganization act laid great emphasis on 
technological advancement and provided for the ap- 
pointment of a Director of Research and Engineering. 
In 1958 the National Aeronautics and Space Adminis- 
tration was established. The national defense educa- 
tion act was passed. The State Department reestab- 
lished the office of Science Advisor and again began to 
appoint scientific attaches. A Science Advisor to the 
Secretary General of NATO was appointed and a 
NATO science committee established. The Interna- 
tional Geophysical Year was successfully carried for- 
ward for 18 months. A second Atoms-for-Peace Con- 
ference was held in Geneva. Most important of all was 
the incorporation of the President's Science Advisory 
Committee into the White House organization and 
the devation of its chairman to the status of a full-time 
special assistant to the President. According to Lee 
DuBridge, president of the California Institute of Tech- 
nology, this committee "im qnieOjr and e ff ect ive ly 
rendered enormous service in bringing to the President, 
the Cabinet, and the National Security Council the 
best scientific advice in the country on problems of 
national defense, international relations, public health, 
education, and the encouragement of research. This 
committee should he continued and streo^ened and 
its advice continually sought at the highest levels of 
government. If this organization is kept strong there 
win be no tMed for a Secretary of Sdence." 

There has been repeated discussion during recent 



years of the desirability of having a secretary of science 
in the Cabinet itself. This was strongly advocated by 
Wallace Erode, when he was Science Advisor to the 
Stete Department, and president of die American As- 
sociation for the Advancement of Science. Bills have 
been introduced in Congress to establish a department 
of science in the federal government, but so far have 
not passed either house. Opinion is divided among 
scientists themselves as to the advisability of this meas- 
ure. Nfany of them think that science can play a greater 
role in government through an advisory structure such 
as now exists, than it would were all, or a large part, 
of tihe piesent scientific activities of the government to 
be concentrated in a single department. Nevertheless, 
as in the move to establish the National Science Foun- 
dation, scientists are now aetivdy interested in &da 
proposal; and whether it be eventually carried out or 
defeated, it is more than probable that scientists will 
be lai^gety instrumental in determining die issue. 
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Extrapolation and Restraint 

The political debates— for such they are, rather than 
purdy scientific discussions— over the effects of fallout 
and the desirability of continued testing of nuclear 
weapons, and over the military inviolability of outer 
Spacer have been spearheaded 1^ scientists rather than 
more conventional political figures. Linus Pauling and 
Edward Teller, as spokesmen for antithetical points of 
view, have become familkr figures to millions of Amer- 
icans. The roles they have assumed illustrate sharply 
the acutely uncomfortable position in which a scientist 
is placed, since he can possess personal feuniliarity only 
with the relevant facts within his own limited area of 
expert knowledge. Pauling is a physical chemist. Teller 
a nudear physicist; but both have been led in the heat 
of argument to discuss matters of genetical and odier 
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biological effects of ladiation fst outside the aieas of 

their personal scientific knowledge. The consequence is 
easily guessed. They are earned away by the conviction 
of llie lightness of their opinions, and make atapcAar 
tions from the existing facts that are scarcely tiust- 
worthy, or are even lured into flat misstatements. 

A striking example is to be found in Tenet's article 
for TJiis Week magazine in the Sunday newspapers 
(October 9, 1960). In order to emphasize the hazards 
to a highly organized and crowded country of tiie pro- 
liferation of nuclear reactors for power, and the yet 
greater hazards of nuclear-powered ships, to say noth- 
ing of planes and automobdes, Teller would strengthen 
his case by belittling the hazards of radioactive fallout 
from weapons testing or from x-rays used in medical or 
dental diagnosis. So he says: "Practically all Americans, 
even including some scientists, think the insignificant 
amounts of radioactive fallout from nuclear experi- 
ments are harmful. Other scientists, including myself, 
are convinced that this is not true." 

The prevailing scientific opinion is far better re- 
vealed hy the carefully chosen words of tiie National 
Academy of Sciences' Committee on the Genetic Ef- 
fects of Atomic Radiation in 1956: "Any radiation is 
geoeticany undesirable^ since any radiation induces 
harmful mutations. . . . The genetic harm is propor- 
tional to the total dose." Or, from the report of the 
United Nations scientific committee on tiie effects of 
atomic radiation: "Even the smallest amounts of radia- 
tion are liable to cause deleterious genetic, and perhaps 
also somatic, effects." The Ul^. committee indeed 
estimated the worldwide number of major genetic de- 
fects arising from fallout if tests were continued at the 
previous rates— a figure somewhere between 500 and 
40,000 annually when equilibrium is reached. To be 
sure, the dose from fallout is as yet very small, even in 
proportion to the natural badcground radiation received 
by every one; even so, it is not, in the opinion of all 
infoimed geneticists whom I know, to be considered as 
negligible. 

Teller continues: "The fallout scare in this country 
has had a tragic result: Thousands of persons have been 
so frightened by the specter of radioactivity that they 
have refused medical and dental x-rays. . . . The harm- 
ful effects of diagnostic x-rays are insignificant But the 
dangers of refusing x-rays are considerable. By avoiding 
diagnostic x-rays, people have lost teeth to cavities and 
lives to lung cancers. Thousands of others have, un- 
fortunately, refused simple and safe radioactive treat- 
ments for the painful and much more dangerous al- 
ternative of the surgeon's knife." 

When he makes remarks like these, a physicist is 
clearly outside the limits of his scientific competence 
and is making wild assertions which he hopes people 
will accept because he is a scientist^ and is therefore 
supposed to speak with careful weighing of facts and 
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restraint in language. One might well challenge Teller 
on his statistics, since so for as I know there is no basis 
for saying that thousands of persons have been fright- 
ened into refusing medical and dental x-rays. On the 
contrary, the discussions of the harmful effects of small 
doses of x-rays have had a salutary efFcct, in that the 
needless use of x-rays in certain circumstances and with 
poody shielded or uncalibrated instruments has been 
reduced. Radiologists have taken very seriously the esti- 
mates made for the National Academy of Sciences ge- 
netics committee that in the United States the average 
exposure to medical and dental x-rays approximates the 
radiation received from the natural background in the 
"ifyyear span of the mean reproductive lifetime and 
they have initiated measures of great value in reducing 
needless radiation. In part, this has been accomplished 
by replacing fluoroscopies with radiographic pictures, 
in part by eliminating routine pelvimetries and x-ray 
pictures of e:qpectant mothers, and in part by attention 
to improvements in tediniques— faster &m, better 
shielding of parts that do not need to be exposed, etc. 
For these reasons, the National Academy of Sciences 
genetics committee in 1960 commended the medical 
and dental professions "for their continuing efforts to 
reduce diagnostic and therapeutic radiation exposures 
to the lowest levds consistent with sound medical and 
dental practice." 

SuMpended Judgment 

I have discussed this matter not in order to disagree 
personally with Teller, but rather to reveal an all-too- 
common tendency of scientists in politics to abandon 
their scientific reserve and suspended judgment, and 
to give way to special pleading. Contrast with this the 
attitudes of the geneticists with whom I have served 
on the National Academy of Sciences Committee on 
the Genetic Effects of Atomic Radiation. When faced 
with the need to make some kind of estimate of ge> 
netic damage from a given dose of hi^ eneigy Ea«&- 
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tion, many of tiiese scientists were dismayed. How is 
it possfljle to make any such estimate, they asked, when 
we know definitely about induced mutation only in 
fraitflies and mice-«id to so limited an extent— or in 
lower organisms or plants? Eztc^Iation to human- 
kind is suidy not safe in the {ace ai am ffeat ignonuce 
of many factoa: the external dos^ the internal dose 
to the gonads; the sensitivity to radiation of human 
genes; the uncertainty r^arding the differences in ef- 
fect of different rates of dosage and kinds of radiation; 
and a great many other factors. Only when faced with 
the clear and inescapable fact that i^ in the present 
juncture of human affairs, they refused to mAc any 
estimate, then someone far less qualified would be 
forced by poUtical exigency to do so, did they reluctant- 
ly agree to make some estimate, with due recognition 
of the vast range of uncertainty it possessed. Surprising- 
ly enough, the estimates made by different American 
geneticists working independently, and by members of 
the parallel British conmiittee, were in reasonably good 
agreement. 




There is a lesson for us here. It was well expressed by 
Dr. Killian in the conclusion of his speech, already 
cited, to the American Association for the Advance- 
ment of Science in 1958: 

TTie growing linkage of science and technology with 
government demands of science a new order of 
poise, steadiness, and statesmanship. It demands of 
scientists who serve in »lvisoiy opacities a deep un- 
derstanding of the role and limitations of the ad- 
visor. 

The current emphasis on science, if it is not to 
cause reactions adverse to science, also requires of 
the scientific community humility and a sense of 
proportion. It requires of scientists a recognition that 
science is but one of the great disciplines vital to our 
society and worthy of first-rat£ minds, a recognition 
tbzt science is a partner — sharing and shouldering 
equally the responsibilities whidi vest in the great 
array of [Kofessions which provide tike intellectral 
and caltard strength of our society. 

During the recent pohtical campaign for the Presi- 
denqr, a fur&er sign of development in the role of fhc 
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scientist in political life has become evident. Both 

Republican and Democratic parties stressed the impor- 
tance of science to the nation in their platforms, 
and both appointed committees to prepare reports on 
needed measures. The Republican committee on the 
impadt of science and tedinology, while preparing a 
broad and significant statement, entirely lack^ scien- 
tists in its personnel (two businessmen, a doctor, two 
architects, a coll^ administrator, an opinion research- 
er, a laboratory administrator, and a broadcaster) and 
so failed to come to grips with many crucial issues. The 
Democratic advisory council in contrast appointed a 
committee on science and technology composed of sci- 
entists, and many of their proposals, such as the leo- 
ommendations for establishment in the federal govern- 
ment of a national peace agency to devote technical 
skin and operations research analysis to the multifarious 
problems that must be solved if peace rather than war 
is to be achieved, were written into the platform of the 
Democratic party and were strongly endorsed by its 
candidate. Clearly the party in power will have the 
machinery of government, in the form of the Presi- 
dent's Science Advisory Committee and Special As- 
sistant for Science, to lean upon. It is greatly to be 
hoped that the minority party will, in the future, con- 
tinue to maintain some sort of science advisory struc- 
ture in its organization. It is hard to see how else it can 
keep up with the tremendous, growing problems of sci- 
ence in society, at peace or at war. 

itUanattomi AelMtima 

Finally, on the international scale, scientists have he- 
come politically very active. Disarmament and arms 
control negotiations are now conducted by scientists 
teamed with diplomats, although currently their suc- 
cess is none too obvious. But the question of whether 
underground nuclear testing can be generally detected 
or whether it can be muffled and concealed to escape 
detection can only be discussed by those technically 
competent in such matters. Until they have reached 
agreement, the diplomats cannot begin. The trouble 
seems to be that often scientists engaged in such efForts 
have forsaken the scientific approach to the problem at 
issue, which would involve some carefully planned and 
mutually supervised tests to find out a few hard facts, 
and instead have limited themselves to table discus- 
sions. 

An unofficial and perhaps ultimately more hopeful 
attempt to reach international understanding has en- 
deavored to utilize tlie international character of sci- 
ence itself and the objectivity of its practicioners. This 
is the effort to establish a series of international con- 
ferences of scientists resembling somewhat in organiza- 
tion the professional international congresses, but de- 
voted to problems of world peace and understanding. 

In July, 1955, Bertiand Russdl composed a letter to 
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embody certain conclusions developed in conversations 
between the Federation of American Scientists and the 
British Atomic Scientists' Association in 1953 and 
1954. Signed by Albert Einstein, Max Bom, and eight 
O&a notable scientists, this declaration read in part: 

In the tragic situation which confronts humanity, 
we feel that scientists should assemhle in conferences 

to appraise the perils that have arisen as a result of 
the development of weapons of mass destruction. . . . 
We have to learn to think in a new way. We have to 
learn to ask ourselves, not what steps can be taken 
to give militan' victor}' to whatever group we prefer, 
for there no longer are such steps; the question we 
have to ask ourselves is: what steps can be taken to 
pievent a militaiy contest of which the issue must he 
disastrous to all parties, . . . There lies before us, if 
we choose, continual progress in happiness, knowl- 
edge and wisdom. Shall we, instead, choose death, 
because we cannot forget our quarrels? .... We urge 
the govemments of the world to realise and to ac- 
knowledge publicly, that their purposes cannot be fur- 
thered by a world war, and we urge them, conse- 

Snently, to find peaceful means for tine settlement of 
D matters of dispute between them. 

That statement was signed by Albert Einstein just 
two days before he died. As a consequence of this ap- 
peal, and through the generosity of Cyrus Eaton, who 
ofifered his residence in Pugwash, Nova Scotia, as a site 
for the first such conference, the "Pugwash" Confer- 
ences on Science and World Affairs (COSWA Con- 
ferences) were launched. Eight of these conferences 
have been held to date, three in Canada, two in Aus- 
tria, one in Moscow, and two in the United States. 
These conferences have shown that scientists from op- 
posite camps of the world struggle can in fact meet and 
discuss the basic problems of arms control and world 
security objectively, although initial mistrust is always 
to be overcome. As a participant in five of these con- 
ferences and a planner of more to come, I hope that a 
spirit of mutual confidence in the scientific integrity of 
our fellow scientists from countries with different so- 
cial structures, economic goals, and cultuies, as wdl as 
different languages, may nevertheless overcome fear, 
doubt, and skepticism and lead to some degree of ac- 
cord. If this is possible, then to the extent that gov- 
emments will give ear to the advice of their scientists, 
negotiations for the control of armaments and the as- 
surance of peace may evoi yet be possible. 

BnUding the Peace 

The weqxms the scientists have made can destroy 
civilization in a nig^t— even in an hour. Is there no 
recourse except in our blind need for national security 
to bufld them ever more efficient and ever more deadly? 
Can we not also aid in building a lasting peace? The 
scientists indeed have a great responsibility, as the 
challenging refusal in 1957 of 18 notable German nur 
clear physicists to have anything to do with German 
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nuclear armament makes quite evident. The 1960 re- 
port of the Committee on Science in the Promotion 
of Human Welfare of the American Association for 
Ihe Advancement of Science asserts: 

It is not enough for scientists to infonn and advise 
Government agencies. The scientific community 
should assume on its own initiative an independent 
and active informative role, whether or not other so- 
cial agencies see any immediate advantage in hearing 
what the scientists have to say. . . . And what scien- 
tists have to say about the social implications of sci- 
ence should be addressed to the general public. 

The situation in this country and in other countries 
of the world, owing to the nature of our international 
tensions, has become such that for any young person, 
scientist or non-scientist, to dare an unconventional so- 
lution to a social problem is su£Ecient to make him be 
labeled as a communist or anti-communist, depending 
on which side of the Iron Curtain he resides. I firmly 
believe that if our nation is to survive its present peril 
and compete in days of peace with the growing com- 
munist strength of the socialist nations of the world, 
then we must not only be able to deter them from 
using their weapons, but we must outthink them and 
outdare them in the kinds of solutions we propose for 
the still critical problems of our own society. This is 
the paramount task of our time. We desperately need 
leaders, and yet the attitude in our country on the part 
of the majority of our population is such as to dampen 
and stifle independent thinking and daring suggestion. 




The scientists of our country, I also firmly believe, have 
a particular responsibility to see that this attitude is 
counteracted and that out of each young generation of 
college students there v«ll come leaders of our people 
who will understand the place of science in society, 
who will think daringly, who will seek in humility solu- 
tions to the problems of our times. I do not know 
whether or not we can do this. I know only that it is 
necessary and that no mere avoidance of war will save 
the intellectual finedom of America unless tiiis comes 
about. 
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The Hobbled Weapon 

STEVEN R. RIVKIN 



CHANGING relationships between the militaijr 
postures of the U.S. and the Soviet Union may 
well exert far-reaching implications on the prob- 
lems of arms control. Where once a large milita^ ad- 
vantage lay with the side that could execute a para- 
lyzing first blow, the advent of "invulnerable" weap- 
ons systems now promises to diminish this advantage 
and produce a strategic equilibrium that could prove 
less volatile in important respects than that of the 
present. 

To infer from this development that the world is 
becoming a much safer place would be hazardous and 
unwarranted in the face of overall improvements in 
weapons technology. But the grim truths of the situation 
should not obscure those that are more hopeful. One 
such proposition, drawing wide acceptance within 
American strategic thought, and emphatic support in 
the federal budget, is the cautious view that the advent 
of secure retaliatory forces will reduce incentives for 
surprise attack. When both antagonists possess secure 
retaliatory forces simultaneously, a limited degree of in- 
ciease restraint over the prospects of central war can be 
foreseen. A second and more controversial proposition, 
derived from the first, is that "deterrent stability" based 
on the mutual possession of invulnerable forces may 
actually oflFer unique opportunities for control and pos- 
sible disarmament of strategic nuclear weapons beyond 
the mutual reassurance y^ded by the new militaiy 
balance itself. 

An aspect of this latter estimate is developed here. 
Systematic attention to the consequences of mutual 
invulnerabiliiy is hampered by the difficulties of spec- 
ulating extensivdiy on an assumption that is still un- 
proven and unspedfic. But when such an assumption 
becomes a major premise of our defense planning, an 
attempt at clarification is a legitimate exercise. Explora- 
tion of terrain beyond the current horizon may perhaps 
suggest anticipatory action to accelerate and shape the 
prospect of mutual invulnerabiliiy. 

The Hobbled Potlure 

Even with the development of secure retaliatory capa- 
bilities on botii sides, there still be strategic aggn** 
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sum. This can yet occur through major technological 
success in counterforce development, the employment 
of graduated blackmail, human or mechanical enor, or 
the willful inducement of catastrophe. Assuming that 
significant technological breakthroughs have become 
improbably none of the remaining options represents a 
reliable national policy, yet the continoing ensteiKe 
of these avenues will provide a constant source of 
anxiety and irritation that even the most peaceful na- 
tional focade could do little to diminish. Under tiiese 
circumstances, if the retention of first strike forces can 
serve no useful purpose, then might not their specific 
and selective elimination produce positive advantages? 

We begin with the following hypothesis: botb Ae 
U.S. and the Soviet Union will jointiy eliminate their 
options to carry out first strikes upon each other's terri- 
tory, while retaining the capability for effective retalia- 
tion in the event of the prohibited first use by the other 
side. This hypothesis may strain credibility by presum- 
ing the possibility (thus far undemonstrated) of a suc- 
cessful distinction between weapons systems directed to 
first strike use and to retaliation. 

Today's invulnerable weapons are expressly designed 
to fire reliably after a first attack; nonetheless, such 
weapons are also capable of first strikes. If these seconds 
strike weapons could be "hobbled" to the point where 
their capabilities to strike first are eliminated, the dou- 
ble-ducat systems of today would thus be transformed 
into second strike only weapons— weapons which could 
not be utilized unless the territory of the nation pos- 
sessing them is fired upon first. If a nation had these 
weapons and only these in the class of systems capable 
of strategic use, a national second strike only posture 
would be assumed. For example, a Polaris submarine 
would have no first strike capability when kept out of 
firing range of its targets, while retaining its retaliatory 
role, and a land based Minuteman system could per- 
haps be hobbled mechanically to make armed firing 
depend upon a prior attack. If all American strategic 
forces were subject to hobbles adapted to each system, 
the requirements for an overall hobbled posture would 
be met. 

Each party would then have reciprocal "Intimate 
BiiZMn of fft« ^lomfe SetenAMt 
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interests" in his own and his adversary's strategic nu- 
clear forces. Each would want to achieve and maintain 
unimpeded capability for retaliation if attacked, while 
requiring a hobble sufficient to prevent the other from 
filing first, supported by relmble verification. 

The assumption by the U.S. and the USSR of this 
position would represent policy choices to accept the 
stalemate implicit in mutual iimdneiability, to demon- 
strate unequivocal defensive intent without surrender 
of defensive, retaliatory capability, and to hold the 
arms race at a comparatively advantageous point for 
both sides. These choices would be affected by removing 
a major source of anxiety, initation, and impetus to pre- 
emptive attack. The realism of this situation would de- 
pend on the validity of several assumptions about the 
nature of cunent East-West conflict. These assumptions 
include the mutual commitment of both sides to pre- 
venting their own destruction. They include, as well, 
the growing realization that competition to develop of- 
fensive capabilities of overcoming an enem/s invulner- 
ability is increasingly expensive, with consequences so 
risky and arbitrary for conservative world powers that 
they outrun desirability. Furthermore, it is assumed 
that both sides can act with energy and imagination 
to control the momentum of present strat^es if the 
alternatives to such innovation are manifestly contrary 
to self-interest. 

Unwatered emphasis on strategic defense is ad- 
mittedly open to easy condemnation as Maginot line 
thinking; it can be asserted in rebuttal, however, 
that such conventional analogies possess no automatic 
relevance to a world dominated by invulnerable nu- 
clear weapons. Too, there is a distinction between a 
second strike only posture and Herman Kahn's Dooms- 
day Machine. Where Hie latter would provide a hair- 
trigger, automatic response to first attack, the hobbled 
posture would provide capability for nothing except 
retaliation, and that only when expressly oideied to 
respond. To underline this distinction, the present con- 
cept might be lightly styled a Resurrection Machine. 

Some Workable Systems 

A beginning for building the desired posture can be 
found in the axiom that the whole is equal to the sum 
of its parts. In this light, the first-strike capability of a 
nation consists of the aggregate of a fairly small num- 
ber of expensixe, complex weapons systems. Today 
there are still fewer systems that are also useful for 
retaliation, although the number of kinds of weap- 
ons is expected to grow substantially. Retaliatory weap- 
ons are fairly autonomous in their deployment and op- 
erations, in order that they may survive even if their 
nation perishes. This autonomy means that all such 
systems, notwithstanding their mutual diversity, fall 
roughly into common types and patterns of operation. 

The hobbling process may be described in two ways. 
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First, a weapon may be made incapable of firing first; 
however, incapability could probably be adiieved mere- 
ly to a relative degree. Thus it might be more appro- 
priate to speak of hobbling as placing a penetrable 
barrier before the use of a first strike, a hairier that 
would impose difficulty and delay and give warning. 
Such a barrier might be uniquely constructed for each 
retaliatory system to varying heights and degrees of 
toughness, approximating in the end virtual incapabil- 
ity of a first strike. 




Present U.S. plans involving landbased missiles to 
achieve invulnerabilit}' rely principally on the Minute- 
man solid-foel ICBM dispersed in hardened concrete 
silos (with mobility by rail or highway currently in 
disfavor). Presumably, the warheads of these weapons 
must be brought to a critical mass in advance of firing 
public discussion implies that this arming process is 
accomplished either by electronic or mechanical means. 
Eliminating the first-Strike capability of these weapons 
could therefore be accomplished by making the arming 
mechanism responsive solely to some positive indica- 
tion that the United States was under enemy attadc. 
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Such a signal could come from several sources, in- 
cluding the alarm of a BMEWS or other alerting 
device relied upon by SAC to give warning of impend- 
ing attack or the signal of a bomb-alarm system de- 
signed to react to unequivocal evidence that nuclear 
weapons have impacted on U.S. soil. Of these two 
mechanisms, the bomb-alarm system— composed of a 
network of radiation, sound, and shock-sensing devices 
— would seem a more reliable indicator. 

If the operation of these components is so straight- 
forward, and there is no apparent reason to assume that 
it is not, the bomb-alarm and arming mechanisms could 
be paired with fairly little difficulty; the critical prob- 
lems would come in rendering the hobbled system fool- 
proof and reliable. The system could be fooled at 
either its sensors or its arming points, and connntmica- 
tion lines could be cut. An aggressive possessor could 
arm by short-circuiting the system, and an aggressive 
enemy could seek to paralyze his opponent's retaliatory 
forces to escape scot free. Consequently, viathout rein- 
forcing safeguards, the system might offer little assur- 
ance to its participants. A constant "safe" signal from 
the alarm in normal times could arm the system when 
interrupted; then the treacherous possessor would have 
to short circuit or muffle the safe signal, vrlale the 
treacherous antagonist would have to duplicate his 
enemy's signal. On the other hand, a normally silent 
system emitting a positive alarm in the event d attack 
would be subject to counterfeiting by a possessor and 
sabotage by the antagonist. But if joint inspection 
teams were stationed at critical points of the system— 
the sensors, the communication lines, and the arming 
points— then tampering could be greatly complicated. 
Whether an effective inspection system could thus be 
devised must be subjected to detailed and practical 
proof. 

Submarine Systems 

The bomb-alarm restraint would be less applicable 
to the Polatis^rmed submarine, due to the complexities 
of reliable underwater communication. However, two 
simpler and possibly more feasible methods are sug- 
gested by the range limitation of current submarine 
systems, which could be employed to deactivate, if not 
extinguish, first-strike capabilities. In one formulation, 
an euly-'waming submarine detection net might be set 
up at extreme firing range from each nation's territory, 
currently presumed to be about 1200 nautical miles; to 
make ^e net properly sensitive it might consist of 
picket ships at lOO-mSe intervals supplemented by 
aerial patrols. An enemy would undertake to keep his 
submarines beyond firing lang^ and peifaaps to fit hu 
vessels with IFF (identification-friend-or-foe) devices 
similar to those adopted for recognition of military 
aircraft. These IFF median&ms cotdd be sealed and 
"bugged" with alarms against tampering anywhere, and 
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an inspection census (rf all submarines would be taken 

at periodic intervals. When a submarine crossed the 
warning line; its violation would be revealed, though 
possibly not its position, depending on die poudty dis- 
sired. Controls would also be implemented on land 
areas within a 1200-mile range to prevent submarine 
portages, and at major enemy ports bo prevent refitting 
with longer range missiles or disabling the warning 
devices. 

An even simpler variant of the same scheme would 

depend on positive evidence from the controlled sub- 
marine of its daily position. The vessels would show 
up seriatini, one at a time so as to avoid presenting a 
meaningful counterforce target, and communicate their 
identity and location. In a similar fashion to the nega- 
tive evidence warning system, oontrok would be in- 
stituted to prevent arming with longer range missiles, 
and each submarine would have a unique means of 
being reliably recognized. 

Applied to submarines, these limitations would have 
several unique by-products which should be noted. If 
Communut China were to rq'ect inclusion witiiin con- 
trols imposed on Soviet forces, the geography is such 
that U.S. submarines could have major portions of 
Qiina amply targeted wifboat threatening a first strike 
against the Soviet Union. In addition, a Western sub- 
marine force could be developed with NATO participa- 
tion, tbus extending to the territory of Western Europe 
the unambiguous yet secure deterrent capabilities of a 
second strike only force. Finally, the retaliatory capabil- 
ities of submarines may perhaps be pecdiarl^ subject 
to the preservation and enhancement of their security 
duough maneuver as well as proliferation in numbers. 

Hie net effect of eadi of &ese variants of the second 
strike only concept would be to create a system virith 
no immediate first-strike capability and a feasible sec- 
ond-strike capabiKty, wliich could be exercised in tbe 
case of the alarm dependent system by firing missiles 
when armed or by the Polaris submarines when moved 
on station. Other formulations of the same concept 
may be equally imaginable. The three suggested above 
relate to the first and the last of three identifiable 
stages of a missile's fli^t: launching tS^t, and im- 
pact. Flight might similarly be inhibited by a device for 
self-destruction or interception of a missile on a mission 
other tiian retaliation. Her^ however, the possibility 
of deception might be unacceptably large. Hobbles 
presumably could be adapted to other strategic systems 
designed widi retaliatny capability. Long-on-station 
aircraft, like the proposed nuclear-powered airplane, 
could be subject to restraints similar to those suggested 
for either land or sea based systems, witb their speed 
and communications requirements posing unique prob- 
lems. Bombs in orbit would be unsettling in this regard, 
as in most others, bid: possibfy not unresponsive to 
similar restraints. 
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An Arms Control Role 

The three systems emphasized above vary in the de- 
gree of anticipated interference by inspectorates within 
a nation's command stnicture, with the positive evi- 
dence Polaris system the neatest and simplest. Whether 
minimum interference in the operations of a weapons 
system will be particularly desirable is probably argua- 
ble, since the extent of inspection required for a single 
system may be a very secondary consideration. What 
is dear, however, is that the ability to construct single 
systems capable of second strike only performance is a 
far ciy from the achievement of a hobbled national 
posture. Between the technical development of hobbles 
for existing weapons and the achievement of overall 
hobbling objecti\'cs lies a difficult course of bargaining, 
negotiating, testing, and proof. Possibly, tihcre may be 
more than one useful stopping place along the way. 

One especially critical requirement, arising whenever 
significant reliance would be placed upon the integrity 
of particular hobbled weapons, would be the competent 
functioning of inspection extrinsic to any individual 
system. E^rts to break or circumvent a set of controls 
with a view to eventual blackmail or surprise would 
presumably take place in secret and without disturlnng 
a facade of compliance. Where expectations and re- 
liance are great, competent verification would require 
active and aggressive penetration by inspectorates of 
military forces other than the specific system under 
controls, and of all research and development activity 
relevant to counterforce capabilities. Consequently, as 
the drive toward a hobbled posture approaches its ob- 
jective of the total absence of first-strike capability, 
acceptance of quite substantial levels of inspection and 
control would be essential. 

Significantly, these levels of inspection and control 
would be required at a point when sensitivity to mis- 
used inspection information would probably be marked- 
ly diminished over the situation which cunently frus- 
trates even the most reasonable disarmament proposals. 
If side A's capability were eliminated for executing a 
first strike (presumably counterforce), side B would 
be far more likely to accept heavy and effective inspec- 
tion without fear that this inspection would serve as a 
conduit for espionage. This would occur when, lacking 
the capability to exploit target information, side A 
would be incapable of benefitting at side B's expense. 

Hobbles for All 

The first step in the reciprocal development of hob- 
bled national postures would consist of mutual negotia- 
tion and unilateral research effort to establish the feasi- 
bility of hobbling separate systems and cumulating the 
result. Between fliis b^inning and the final objective 
of ^mmetrical hobbled postures, a number of issues 
wordd remain to be negotiated, proven, and agreed 
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upon, including the conelation among nations of hob- 
bles for specific systems, the enhancement of retaliatory 
capabilities to counter any degradation, the extension 
of inspectorates to areas of military and industrial struc- 
ture extrinsic to any particular system, and the inclu- 
sion of other nations' strategic forces. As a general rule, 
insulation against risk would be essential in order to 
avoid any particular "cross-over point" of maximum 
danger and to enable the progression to develop with 
maximum stability. 

Specifically, the initial burden of developing second 
strike only systems would be undertaken by the nation 
being hobbled, with an attendant prospect that each 
could cheat in its own favor, no ottier method of de- 
velopment in such sensitive areas would appear ac- 
ceptable amid prevailing attitudes of mutual mistrust. 
Then would come the. stage of evaluation in which each 
side would judge for itseliF the efificcttveDess of its own 
formulation (according to criteria of deterrence— the 
retention of adequate retaliatory capabilities) and of 
the enemy's effort (according to arms control criteria— 
the effectiveness of the enemy's hobbles to inhibit his 
first-strike capabilities). Obviously, the latter will be 
the more formidable problem, for a nation must be 
convinced of the reasonableness of its adversary's ef- 
forts in order to keep up its own participation. Hiis 
means that the enemy's system for a particular hobble 
must not only work as he says it will work, but tliat his 
acts must contribute to an inherentiy valid compre- 
hensive hobbling formula. In other words, each partici- 
pant will have to be convinced that his enemy is pro- 
ceeding regularly in a useful direction. His adversary, 
realizing this, will be under pressure to be convincing 
in his demonstrations as long as he desires to reap the 
benefits of participation, and these pressures would be 
mutually self-enforcing. 

Unilateral Hobblea 

Once agreements can be reached on the composition, 
deployment, and integrity of the desired forces, efforts 
could be undertaken on a unilateral basis to develop, 
install, or modify these systems. When achieved and 
implemented, these ^sterns could become more signifi- 
cant as they become a proportionately larger part of a 
nation's strategic force by expansion or by reduction of 
first-strike systems. Progressively, exposed Adas and 
Thor missiles could be destroyed, along with those 
retaliatory systems less susceptible to hobbling, and in- 
tensive inspection begun of production facilities and 
weapon storage areas to verify compliance. The ulti- 
mate end would be tiiat a nation's strategic capabilities 
had shrunk to hobbled systems alone and that inspec- 
tion systems were operating to bar current or future 
redevelopment of prohibit^ forces. In reaching fliis 
objective, the so-called "inventory" question would 
probably decline in significance from its cunent im- 
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portance; for, if mutually acceptable second strike only 
forces are developed and deployed early in the process, 
a country possessing such systems would be able to 
fed itself secure in relying upon them for deterrence. 
It would then follow that a nation with such forces 
would be under no compunction to prevent inventories 
of ib other strat^c forces piepatatoiy to their de- 
struction. 

As a practical beginning, the U.S. might offer to con- 
struct and demonstrate the operations ai hobUes upon 
a particular system, the Polaris being tibe most hTcely 
example. Thus, either in return for a paialld concession 
or without prior condition, we could invite the Soviets 
to witness the withdrawal of a substantial number of 
submarines, one-quarter or one-half of our entire force, 
beyond immediate firing range. Guarding against the 
appearance of a propaganda stunt or a heavy-handed 
deception, we could proceed to identify these vessels 
regularly to the Russians and promise (arlher and more 
durable hobbling in response to parallel Soviet partici- 
pation, initiaUy with similar informality. The effect 
could be dramatic, for if we were preparing a surprise 
attack we would be foolish to remove substantial mega- 
tonnage from the fray, particularly under any circum- 
stances where a counterfoice strategy would place a 
high value on the greatest possible saturation of the 
recipient's target areas. 

Thus a prc^ression of controls could be initiated to 
be cumulated, system by system, as each particular hob- 
ble is satisfactorily developed. Since hobbling tech- 
niques would differ and some would be more difficult 
to undertake than others, it would be appropriate for 
the process to take place on such a single system basis, 
providing scope for continued bargaining along the 
way. For the United States, these bargaining positions 
could aim at the objective of retaining, at die end of 
the progression, several diversified hobbled systems so 
as to hedge against the consequences of a Soviet tech- 
nological breakthrough against any particular system. 

Meanwhile system by system hobbling would con- 
stitute a precaution against interrupted negotiations, 
making each stage sufficiently self-sustaining so that the 
progression up to that point need not have been dther 
valueless or destabilizing if left to stand alone. To 
prevent malingering, however, negotiations at all times 
should be pitched as hr as possible towards facfli- 
tating the progression to a totally hobbled posture, to 
provide both momentum and leeway for compromise. 
The anguished history of the test ban negotiations im- 
plies that attempts to negotiate less than comprehen- 
sive controls with only narrow face value can be highly 
unproductive for all the effort expended. As a serious 
objective, therefore, the development of partial con- 
straints of such complexity would probably involve ex- 
cessive effort in piopoition to possibte gain and would 
not exploit the concept's much broader potentialities 
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for cooperatkm upon a basis of full and faithful ad- 
herence to a set of compelling principles. 

Should the end of this progression ever be reached, 
it would appear that the second strike only posture 
might then possess unique "follow-on" potentialities 
which could add to its attractiveness for nations seri- 
ously seeking substantial disarmament. In a framework 
of controlled deterrence, command over the hobbled 
systems would remain in the possessor nation. But 
should the adversaries ever agree to disarm their stra- 
tegic forces entirely, a degree of parallelism will have 
been achieved which would permit the final ehmina- 
tion of strategic weapons by turning the "second strike 




only fire" controls over to neutral umpires. Thus the 
ultimate anomaly referred to earlier, of "retaliatory" 
force in the absence of a first-strike threat, could be 
discharged in the wake of the more bitter anomalies of 

an uncontrolled arms race. 

Some Hopeful Conclusions 

Thus realized, second strike only systems would have 
contributed to makmg feasible a transition to fairiy in- 
tensive levels of control, in which it is likely that the 
possibilities for serious accommodation in the fidd of 
strategic weapons could infect other thorny realms with 
similar hopefulness. In the adiievement of its objeo- 
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ttves, the concept fonnulated here represents an at- 
tempt to derive a control scheme that could maintain 
security' for both sides without the wholesale abandon- 
ment of weapons considered essential to that security. 
Should each nation be able to innovate and develop its 
own hobbled forces, it need not fear that arms control 
would deny it the vital ability to carry out a successful 
counterstrike. The mutual abdication of a first-strike 
capability may meanwhile represent an exchange of a 
fruitless option for a real gain in security. 

It should by now be apparent that the primary utility 
of the second strike only concept would not come from 
its immediate impact on an already stabilized strategic 
environment, although this impact could be useful. 
Aside from its manifest worth in diminishing the 
prospect of accident, the hobbled posture, to whatever 
degree realized, would also inhibit the "conscious" ac- 
cident in which one side might wildly hope that its 
enemy would not retaliate out of either physical paraly- 
sis or a dead man's love for the living. But more sig- 
nificantly, the system would represent a resourceful at- 
tempt to remove a set of very real, very dangerous, and 
vciy irritating potentialities, without altering the cur- 
rent woiking basis of mutual deterrence. As such, it 
would ofiEer a hopefd avenoe of escape from most of the 
consequences of losing an aims race, while leaving es- 
sentially unimpaired the underpinnings of security thus 
far achieved. Something of a double ration of csikc 
would thus be served up to both sides. 

Should the potentialities of the concept be recog- 
nized before we enter the era of hardened strategic 
stalemate for which it is most reasonably suited, efforts 
could be begun in advance to prepare for the ultimate 
shifting of emphasis from postures of ambiguous diieats 
to those of a mutual strategic defense. The prepara- 
tion of research and development programs, the avail- 
ability of second strike only systems on a standby basis, 
and informal demonstrations matched with serious ne- 
gotiation to achieve further reciprocal effort would open 
up new opportunities to diminish risk through restraints 
over strategic weapons. To both sides, the ultimate 
utility would depend on confidence in tiie capabflities 
of each other's systems to serve design criteria. And to 
achieve this end, both time and exertion to developing 
technological competence will be lequiied. 

Mutual Advantages 

For both the United States and the Soviet Union, 
ad\antagcs can be foreseen from adc^ting the hobbling 
restraints, beginning well before the transition to 
hobbled postures is complete. The United States would 
no longer have to threaten nuclear incineration in order 
to deter Soviet attack, and thus could escape the ex- 
treme bargaining limitations of credibility and effec- 
tiveness that fall to a representative democracy in 
threatening suicide as a daily act of policy. While an 
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increase in requirements for exertions at nonstrat^^c 
le\els would probably follow from the elimination of 
the option of preemptive war, these labors could well 
be prefened to the more explosive labors they would 
partially replace. Finally, it might be significant as a 
very long shot (and consequently as a factor that 
should not weigh too heavily in our analysis), that 
the dramatic removal of direct threats to Soviet sur- 
vival could have desirable political consequences. With- 
out the threat of imminent capitalist attack, a signifi- 
cant tool of Soviet internal control and ideological 
cohesion could be blunted. 

For the Soviets as well, the specific advantages might 
be appealing. Though they might balk at heavy levels 
of inspection, they need not fear the weakening of 
their retaliatory force and might look forward to the 
end of U.S. counterforce strategies with their intelli- 
gence components and their constant latent threats of 
nuclear destruction. At the same time, the Soviets may 
look upon a world tranquilized at the strategic level as 
a more profitable arena for limited aggressions and sub- 
versions, as well as for nonmilitary competition. (U.S. 
policy, meanwhile could not afford to be indifferent 
to the encouragment that this inducement might give 
to communist subversive activities.) 

Finally, the atulysis would not be complete without 
some reference to the psychological aspects of the con- 
cept as an arms control mechanism, or in the vernacu- 
lar, its propaganda value. Western positions have often 
suffered unduly from criticisms of being overly cautious 
and insincerely committed to the Soviet-articulated goal 
of general and complete disarmament. Adopting the 
second strike only posture as an essential way station, 
desirable in itself even without further progression to- 
ward disarmament, would offer the Western position 
an appealing and hopeful catalyst, if the appearance of 
sophistry could be rebutted by informal demonstra- 
tions and proof of technological feasibility. 

Hits last element is, of course, the sine qua non of 
the proposal which provocative tiieoretical elaboration 
should not mask. In their promise of practicality, how- 
ever, the three formulations of hobbled systems sug- 
gested here endow the concept of the second strike only 
posture with possible substance beyond mere conjec- 
ture. Could such a posture be achieved with sufficient 
reliability to produce the necessary confidence in its 
possessor and his adversary? This is the ultimate ques- 
tion on whidi the leap of feith required from botti sides 
would depend. 

The author wishes to express his appreciation for 
helpful comments to Ithiel Pool, Carl F. U. Over- 
hage, Howard Raiffa, and other participants in the 
Haivan^M.I.T. Joint Semtoar on Arms Control, 
with which the author was associated when the 
present piece was prepared. 
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The University's Mission 




ONE OF TODAY'S essential problems is Ae part 
that modem science and technology can play 
in the development of those new nations which 
are now trying to outgrow their present state of mate- 
rial poverty and economic backwardness. Apart from 
the problems of nuclear wai, this seems to be the great- 
est and most important task of our day. 

During the past fi .e years, an inijiortant change has 
taken place in the attitude of the rich Western world 
to the mideidevdoped, poor comitiies— those which 
have not yet reaped much benefit from the scientific 
and industrial revolution which has transformed the 
material wqr of life of Euiqw and its oveiseas descend- 
ants during the last tumultuons two hundred years. 

WhyinEur»p»f 

One of the fascinating unsolved questions of history 
is why the scientific and industrial revolutions of the 
seventeendi and eighteenth centuries happened in Eu- 
rope rather than in one of the great ancient civiliza- 
tions of the Near and Far East. Craft technology may 
be said to have evolved to a very high levd about five 
tliousand years ago in the river valley civfli2ations of 
the Near Eas^ and in India and China. By 2000 bc 
the level of buQding, woodwork, fine metal work, ship- 
building, and transport had reached a level which was 
not surpassed for nearly three thousand years. Then, for 
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one reason or anotber, the great civilizations of North 
India, Egypt, and Mesopotamia became static and fi- 
nally declined. Then China rose and was socially and 
technologically preeminent from 500 bc to 1500 ad 
when Europe started the extraordinan,' movement 
which produced the scientific and later the industrial 
revolutions, which were, in three centuries, to trans- 
form man's life on the earth. 

The essential foundation on which this revolution 
was based was the high level of craft technology which 
was largely of Near and Far Eastern origin. What it 
was that prevented these ancient civilizations from 
making tiie scientific bieakibroug^ is not fuDy under- 
stood. There is no evidence to suggest that tiiere are 
any demonstrable differences of innate ability between 
tite different races of the wodd. There may be some 
yet to be discovered, but it would be anyone's guess 
what would be the orda if the races of the world were 
listed according to innate abilily. 

The only sound working rule is that the different 
peoples of the world, even though they are now at very 
different levels of devdopment, have the same innate 
capacity for science and technology as do the rich and 
proud western Europeans who created the scientific 
revolutkm. Thus the vast d iff erenc e s between the mate* 
rial wealth of Europe, North America, and Australia 
on the one hand and India, China, the Middle East, 
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Africa, and most of South America on tiie other, can- 
not be ascribed to racial differences. Almost certainly 
the differences were of complex social origin. 

Strong Contrast 

In the century and a half since 1800 ad tlie mate- 
rial standard of life of Europe has been multiplied by 
ten, and by much more in North America, while that 
in China and India has stood still or fallen somewhat. 
Today there are some 400 million people in Europe, 
North America, and Australia, and the white parts of 
Africa and South America, with an average income a 
head of some £400 per year. On the other hand, in 
Asia (excluding China), Africa, and South America 
there are some 1000 million people with an income of 
less than £40 a year each. 

Nearly all these materially poor countries are now 
attempting to become richer by making use of modem 
scientific tedmology. And they are in a hurry. Few of 
their governments will survive for long unless they can 
provide a steadily rising material standard of life. A 
great increase of investment in road^ transport, electric 
power, houses, schools, factories, and industrial plants 
is essential. These things are expensive and the coun- 
tries are poor. Moreover, many of these things have to 
be bought from the industrial countries with foreign 
exchange, which is nearly always in short supply. It is 
the poverty of these countries in general, and their 
shor^e of foreign exchange in particular, which makes 
essential the giving of generous financial aid by the rich 
countries of tiie world. 

The Need PhuihmWm 

For this aid to be effective, the recipient country 
must have the will and the administrative machinery to 
carry through the social and political changes essential 
to tiie process of modernization. There are only too 
many cases where foreign aid has been poured in, very 
often for political and military reasons, to countries 
with neither the will nor die social system to make 
good use of it. But there are many countries— India is 
an important example— where both will and necessary 
social conditions are present, and where the main check 
on progress is financial stringency. For such countries, 
generous foreign aid is urgent. The survival of parlia- 
mentary democracy may well depend on the amount 
and liie speed with which this aid is given. 

To carry out this process of social and industrial 
modernization, a developing country needs a modem 
educational system capable of producing the necessary 
teachers, administrators, civil servants, industrialists, 
doctors, scientists, and agriculturists. Without these, 
development caimot take place. At the early stages of 
growth, essential personnd will have to be engaged 
from the advanced coontries. Since this is expensive 
and the supply precarious, a major objective for all 
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these countries must be to produce &m own intelli- 
gentsia. 

There is now in the world a vast amount of scientific 
kno\dedge and technological knowhow ready to be ap- 
plied for the purpose of raising the standard of life of 

the poorer countries. 

Application, then Addition 

The first task of such a country is to learn to apply 
existing knowledge; then will come the task of adding 
to knowledge, especially in fields such as tropical medi- 
cine and agriculture, where the required kirawledge is 
not available. An adequate supply of doctors and 
nurses, {nped water, main drainage, and public health 
measures generally are necessary before even known 
medical methods can be applied. Economic and social 
planning must be based primarily on existing technol- 
ogy; energetic efforts must be made to improve this 
technology, especially in rdatkm to local problems, and 
there must always be readiness to make use of radical 
new developments should th^ arise. But development 
should not wait on new discovery. 

Three Reg^itea 

For a country which is now poor and underdevel- 
oped to be able to transform itself into a growing and 

dynamic one, able to profit by the scientific and tech- 
nological revolution of the last two hundred years, 
there are at least diree requisites: determinatioti to 
bring about such a change and to face up to all its 
complex social implications; financial resources to make 
the change; and adequate trained peisormd. 

Different underdeveloped countries have very differ- 
ent needs. India, for instance, has had a modem uni- 
versity system for very many decades and so can now 
supply the major part of the intelligentsia, professiODal, 
scientific, technological, managerial, and teaching per- 
sonnel which are essential for the implementation of 
the national plan for economic and social advancement 
India's vital need is for financial resources to carry out 
her plans; she has both the political determination and 
all bnt a small fraction of her needs for trained man- 
poweii because of her large population, this small frac- 
tion may mean a considerable number. 

However, many of the new emeigent countries, par- 
ticularly those in Africa, are in a very different situa- 
tion. An acute shortage of local trained personnel ex- 
ists at almost all kvds, from technicians to professors. 
Such countries, even when they have the will and tixe 
money, will still need the help of foreign professionals 
for many years. Even mth the most rspid growth of the 
whole educational system, many yean must elapse be- 
fore some of these countries can supply all their needs. 
In fact, it is the building-up of an educational system 
adequate to produce the essential local intdligentsia 
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wliicb needs at tbe start liie hdp of foreign profession- 
als. This problem is worldwide in scope and involves 
the general relationship of the lich industrial powers to 
all the now poorer and underprivileged ones, malang 
international action on a \vide scale essential; such in- 
ternational action is in fact now being carried out 
through the efforts of many agencies. But here I must 
confine myself to the problem of what part British uni- 
versities can and should play in this task. In 1946, as a 
result of the Asquith rqport, a big plan of expansfon of 
university education in the major British colonies was 
initiated by the British government. Directly or indi- 
rectly, Ae pattern today of university education in the 
univenities and university colleges of Malta, Hong- 
kong, Malaya, Ghana, Nigeria, the West Indies, Ugan- 
da, Sierra Leone, and several other institutions was set 
by the recommendations of the Asquith commission. 

In 1960, in these approximately twelve overseas uni- 
versity institutions, there were neady 10,000 students 
and an academic stafiE of over 1500. Of these some 700 
were British. The fraction of local staff is low in the 
African coH^es, from ID to BO per cent. Most of the 
British staff took up their posts in African colleges 
when these countries were still under colonial rule, but 
many have stayed on after the countries became inde> 
pendent. 

A Convenient Arrangement 

Most of these newly independent countries still find 
it convenient to make use of the administrative ma- 
chinery available in Britain for the recruitment of for- 
eign staff, especially the Inter-University Council for 
Higher Education Overseas (lUC). The scale of activ- 
ity of the lUC is indicated by the fact that in 1960 it 
advertised 400 academic vacancies, received over 2000 
applications, and finally recommended over 300 ap- 
pointments. Of these, nearly one half were British, 
about a quarter local, and the rest from other countries. 
In all these cases the overseas university paid the full 
salary from its ovm resources. The British Council per- 
formed an analogous role to other overseas university 
institutions, mainly in non-Commonwealth countries. 
There are about 100 British academic staff members in 
posts overseas through the machinery of the British 
Council. The Coundl has funds to supplement sala- 
ries but the lUC has not. 

These figures emphasize that Britain has already a 
big stake in the higher educational systems of many de- 
veloping countries, particularly of those in the Com- 
monwealth. It is essential that Britain should be pre- 
pared to continue and extend this lole in the future— 
if, and only if, the newly independent countries so de- 
sire. A first task is for Britain to find ways of maintain- 
ing tiie supply of able university rtaff under die new 
conditions of independence of these new countries, to 
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make good the losses of existing staff, as they move on 
to other posts. The second task is to be prepared to 
increase the supply markedly to compete with the great 
e}q>ansion of higher education which is bound to take 
place when these newly independent countries begin to 
stride forward into rapid economic and social progress. 

The scale of expansion of output of trained people in 
a new nation on the march is indicated by some figures 
taken from the Ashby report on educational needs of 
Nigeria. The need is estimated as some 2000 university 
graduates a year compared with the present output 
from the University College of 200. Two other univer- 
sities are now being formed. In addition, tiiere may at 
present be some 600 returning each year from training 
overseas. In Britain there is one university student to 
every 500 population— a low figure by the standards of 
most advanced countries; in Nigeria it is one in 20,000 
and in Ghana one in 10,000. So it is clear that a great 
increase of university education, as a part of a planned 
increase of education as a whole, is a necessity in all the 
newly developing countries. Compared with some other 
colonial powers, Brftain can daim that it did initiate 
local higher education on a substantial scale— the total 
number of students in these colonial and ex-colonial 
countries ten years ago was about a third of the present 
figure of 8000. Considerable as this achievement is, it 
is far below the real needs of these emerging countries. 

Que$Am of Meant 

If we accept the need of emergent nations for rapidly 
expanding higher education and the duty of the rich 
and developed countries to help, the question arises as 
to how this can best be done. One of the objectives of 
the expansion of the higher education systems of these 
new countries is to provide enough trained men and 
women from their own population to be able to dis- 
pense with the use of large numbers of foreign staff. 
This is already the case with India; in spite of its great 
poverty it does produce the majority of the trained peo- 
ple it needs. The ratio of university students to popu- 
lation in India is about the same as in Britain, though 
the standards are considerably lower in some institu- 
tions. 

We may assume that many of the emergent African 
countries will remain dependent on expatriate univer- 
sity' staff for a substantia fraction of their needs for a 
decade or more. 

It is important to remember that these newly inde- 
pendent countries have no obligation whatever to look 
to Britain rather than to other countries for their ex 
patriate staff. They can and do stop elsewhere. How- 
ever, our historic relations with these ex-colonies, and 
the fact that their common language is English, does 
provide a reason why many Britons are wdoomed. 

In colonial days most of the Britidi academic staff 
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in these overseas universities and colleges were ap- 
pointed for life, though, in fact, many only stayed in 
their posts for a limited number of years. Now when 
these countries are independent, and hoping soon to 
be producing their own candidates for these posts, 
there is much to be said for making administrative ar- 
langements in Britain for people to take oveiseas posts 
for a limited period of, say, up to five years, with 
a guaranteed post in Britain to return to afterwards. 
There could be advantages also for the overseas uni- 
versity; it might not be wise to appoint a foreigner for 
life when equally good or better local candidates might 
be available witibin the decade. But the main advantage 
of working out some form of secondment for overseas 
service, rather than relying, as generally in the past, on 
finding candidates willing to take life appointments, is 
to widen the application lists and so to allow the se- 
lection of abler people. 

Life Appointment* an Obstacle 

Though many academics might welcome a period of 
work in an overseas univeoify, either for adventuie^ 
special opportunities to pursue research interests, or 
simply from a sense of service, they might be deterred 
from accepting a life appointment. The climate might 
not suit families; education facilities for children might 
not be available; or unwelcome political changes might 
ensue. Any of these circumstances might throw a man, 
perhaps in middle age vnth wife and iaxaHy, on the aca- 
demic labor market. 

Many more might want to take these posts if diey 
were assured of a post to return to after five years or so. 
In a civil service, appointment to overseas service pre- 
sents little difficulty and is, of coune, usual in the for- 
eign and consular branches. Since British university 
staffs are not civil servants (they are in France so sec- 
ondment would be easier) other ways must be found. 
It has often been suggested that the universities should 
be given extra funds to enable them to have continu- 
ally some fraction, say five per cen^ of their staff at any 
time on overseas service. Unfortunately there seems 
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little chance that such funds wOl be available at any 
rate for several years. 

FUUng the Gaps 

The main difficulty in arranging long period second- 
ment of a senior academic has been ^e problem of re- 
piadng his role in the university department while he 
was away. Suppose a reader is seconded to an overseas 
university for five years as a professor. If he is replaced 
at home by another reader, then, when the first man 
returns to his readership, there will be two readers on 
the staff, not one. So this procedure effectively ear* 
marks one additional readership to the dqnrtment con- 
cerned at the end of the five years. In an expanding 
university, this might be hard to justify; in a static one, 
it would be almost impossible. 

Another method, which avoids this difficulty, and 
which is most easily applicable to fairly large university 
departments— particularly perhaps to large science and 
mathematics departments— is simply to use the salary 
saved to replace the teaching and administrative role 
of the absent senior member of the staff by one or irune 
temporary appointments at a junior level. 

The essential steps in making such an arrangement 
are that the university ooncemed must be wining to 
give long period deferment, up to say, five years, and 
the university department must be willing to use the 
salary saved to make suitable short period appoint- 
ments. This procedure has already been put in opera- 
tion. London University has given one of its readers 
leave of absence without pay for up to five years to fill 
a chair at an overseas university. He is free to return at 
any intervening year, if circumstances were to make 
that his wish, and while abroad his name remains on 
the departmental list and college calendar as "seconded 
to University X." If at the end of the five years the 
overseas university wanted to retain his services for life 
he would be free to accept; he would then resign from 
his home university. This procedure appears to offer 
great advantages particularly because it imposes no fi- 
nancial burden on the home university and because it 
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is flexible in operation, and only necessitates relatively 
minor administrative changes within a large department. 

The secretary of the lUC has told me that he thinks 
that if this method were to be widely adopted in British 
universities it would greatly ease the task of his council 
of finding the best possible candidates to fill many 
posts now vacant in overseas universities. At the present 
time the lUC is attempting to fill over 200 academic 
vacancies— nearly 40 of them professorships— in 12 uni- 
versity institutions overseas. The position of the British 
Council is similar, but on a much smaller scale. 

An Vnbtdawiced Trade 

It is of interest to compare the present 300 or so 
British academics now in overseas university posts in 
underdeveloped countries with the 12,000 university 
teachers now in the British universities. In order to 
compete with the rise in numbers in the overseas uni- 
versities as development plans make progress, one might 
hope that this approximately seven per cent might rise 
to nearer 10 per cent. The overseas universities will 
continue to welcome British candidates only if they 
are at least equal to the best available from elsewhere. 
As with other exports, Britain must be competitive in 
quality. 

If, in a few years time, five per cent of the British 
academic staff would be seconded overseas, the change 
would not involve impossible organizational problems 
to the departments, as shown by the number of aca- 
demics who now do go abroad with one year leave of 
absence. Moreover, any university which has a regular 
seven year sabbatical leave must be able to compete 
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organizationally, in principle, without 13 per cent of its 
staff. 

Vniveraity tnitiative 

In small departments there is less flexibility and 
probably here the institution of supernumerary posts 
might be necessary. So, in spite of the fact that the 
secondment scheme from big departments does not in- 
volve extra financial resources, a considerable annual 
sum is probably required to make possible the second- 
ment of staff from the universities as a whole. Pre- 
sumably this in the future will come through the De- 
partment of Technical Cooperation. 

If able university staff are to be attracted to periods 
of overseas service, they should be able to carry on their 
own research. In some cases the local universities can 
produce what is required, but in many cases they can- 
not. In England we have found the importance of hav- 
ing money for special research available direct to the 
research worker from an outside body. It is satisfactory 
to note that funds from the Research Grants Commit- 
tee of the Department of Scientific and Industrial Re- 
search are available to British subjects on secondment 
to Commonwealth countries from permanent posts in 
this country. On the other hand, such grants are not 
available to British subjects overseas on permanent ap- 
pointments. I hope that the Department of Technical 
Cooperation will remove this anomaly. 

If Britain and the other afiBuent members of the 
Commonwealth are to play their part in the develop- 
ment of university education in the now poor countries 
of the world, two things are vital: first, it is important 
that the governing bodies and senates of the universities 
work out administrative arrangements for seconding 
members of their staff, and encourage the use of this 
machinery; then I would like to see growing up among 
the academic staff of our universities, both senior and 
junior, a greater readiness to envisage working overseas 
for a period of their career. Today, overseas service of 
all kinds, as a contribution which the afiBuent West 
can make to the growth and prosperity of the newly 
developing nations, is news; President Kennedy's Peace 
Corps is a much publicized example, but many other 
important schemes are in operation in this country or 
elsewhere. There is a desperate need in the developing 
countries for all types of trained people, particularly in 
the technical fields. National schemes must be worked 
out to insure their supply. This will cost a lot of money 
and must be accepted as part of our national obligation 
to give generous aid to these countries. 

How many academic pundits have bewailed— in my 
view falsely — the alleged lack of initiative of the mod- 
em generation, and the undue reliance on government 
action. Here is a chance for the academic world as a 
whole to show that much can be done without waiting 
on government initiative. 
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THE ONLY RELIABLE safety from nuclear de- 
struction lies in effective international control of 
nuclear weapons, and &e achievement of this 
end must be the most important concern of our age. 
But no quick attainment of this goal is in sight and in 
tiie meantime the danger of a nuclear catastrophe in- 
creases with passing time. It is therefore appropriate to 
be informed as precisely as possible on the nature of the 
dangers and measures that can be taken to minimize 
them. 

Even a cursory knowledge of the effects of nuclear 
wes^xms and a minimum of imagination suffice to con- 
vince one that a determined nuclear attack against the 
United States could effectively destroy our economy, 
our social and political institutions, our entire way of 
life. Any protective measures sufficiently far-reaching to 
attempt to avoid this outcome would in themselves go 
far toward producing the same result. We therefore 
consider here only the problem of population survival 
under a large-scale attack against the United States with 
multi-megaton nuclear weapons, and protective meas- 
ures which would cost less than present annual U.S. 
defense expenditures. Long-range problems of survival 
and recovery are not discussed. The discussion is based 
primarily on information contained in the 1957 edition 
of the Atomic Energy Commission's The Effects of 
Nuclear Weapons. 

The e£Eects of multi-m^ton nuclear explosions aie 
Uas^ lieat radiation, and radioactive fallout From the 
point of view of survival, the most damaging are the 
severe blast effects occoning within several miles of an 
explosion. Fires resulting horn heat radiation and ex- 
tending over areas some tens of miles in all directions 
from an explosion would be responsible for a major 
part of the pioperty damage and would add complica- 
tions to the survival problem. Severe radioactive fallout 
could cover large regions extending from the area im- 
mediately surrounding an explosion to several hundreds 
of miles downwind. 

Presumably an attack against the United States 
would be aimed at large metropolitan population cen- 
ters in addition to military targets. Clearly the survival 
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problem in the large target cities would differ from the 
survival problem in the surrounding suburban areas 
which, in turn, would differ from the pioblem in the 
more distant rural areas and towns. Since the popula- 
tion of the United States is divided roughly equally 
among these three types of areas, it is appropriate to 
give equal consideration to &e hazards facing eadi. 

RadioaeOvm FtHout 

Multi-megaton nuclear weapons derive their explo- 
sive energy yield partly from fusion and partly from fis- 
sion. Highly radioactive fission products are produced in 
proportion to the fission yield of the weapon. Amounts 
of fission products are specified by the number of kilo- 
tons of fission yield required to produce them. A one 
megaton fission yield explosion produces 1000 kilotons 
—one megaton— of fission products. These fission prod- 
ucts are carried into the upper atmosphere inside the 
mushroom cloud. In an air burst the fission products 
are very finely divided and drop back to earth slowly 
during many months and years over large portions of 
the globe. TTiey are then devoid of short term effects on 
life or health. However, if the fireball of the explosion 
touches ground, small droplets of molten earth are 
sucked into the mushroom cloud. These droplets trap 
some of Ae fission products, cool, solidify, and drop 
back to earth within a few hours, spreading over an area 
around and downwind of the point of the explosion. 

Perhaps half of the fission products produced in a 
ground level burst come down in this nearby fallout. 
The hazard due to radioactivity at any given place de- 
pends on tiie contammation of die ground as measured 
in kilotons of fission products deposited per square mile 
of ground area. As an indication of the probable upper 
limit of contamination of the ground, one might take 
the average contamination in the mushroom cloud of a 
pure fission bomb. Table 1 shows doud radii and result- 
ing average cloud contaminations for several yields of 
pure fission explosions. On the ground the contamina- 
tion would generally be much less, but might exceed 
the values given in table 1 at isolated "hot spots" and 
very dose to tiie point of the explosion. Tabte 1 could 
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Tabbi 

Mushroom Cloud Contamination 



PtariooYidd 


Radius 


CoDtamiDatioD 


(MT) 


(mum) 


{KT/sq. mi.) 


1 


10 


2 


20 


34 


5.5 


50 


50 


6.4 


100 


65 


7.6 



Tabb2 

Directional Correction Factors 

Direction to target N NW W SW 
Conectkm factor 0.4 1.8 4.0 1.6 

Direction to target S SE E NE 
Correction factor 0.1 0 0 0.1 

Adapted from B. Ratner, "Winds and FaU- 
ottt, a ClijTuitolonical Apprataei" US, 
Weather Bureau, 1955. 



Tabh3 

Contamination Near Blast Areas 

yield 5 miles 10 mtles 20 miles 



20 MT 


1.5 


.4 


.07 


50 MT 


3.0 


.9 


2 


100 MT 


5.0 


2.0 


.5 



Immediate, close-in fattout doe to pun 
fission ground burst. Fission produet com- 
tomfruitlon gfoen to idtoon* per tquan 
mtte. 



be interpreted as the average contamination on the 
area under the mushroom cloud in the extremely un- 
likely event of no winds even,'where from ground level 
to the upper atmosphere. Winds have the effect of 
spreading tiie fission produds over wider areas than the 
cloud size, thus reducing the average contamination but 
increasing the affected area. The area within which the 
average contamination exceeds any specified amount 
has roughly the shape of a long ellipse lying downwind 
from the point of the explosion. The actual shape, size, 
and direction of this pattern would depend on the pre- 
cise pattern of wind velocities and directions, which is 
too variable for the definite prediction of fallout at a 
specified place. However, knowing the distribution of 
wind velocities and directions, one can find the proba- 
bility that radioactive contamination at a given place 
would exceed a specified value. The curves in figure 1 
show how this probability varies with distance from the 
point of a single explosion for several different severi- 
ties of contamination. Scales are given for use with pure 
fission yields of one, 20, and 100 megatons and average 
wind vdocities of IS and 30 miles per hour. If only half 
of the yield were due to fission one would use the scale 
corresponding to the total yield, but reduce the kilo- 
tons per square mile value of each curve by one-half. 
Figure 1 assumes that all wind directions are equally 
likely. Since westerly winds actually predominate in 
the upper atmosphere, the probabilities of figure 1 must 
be multiplied by a factor depending upon the direction 
to the target area where the explosion occuned. Typi- 
cal directional correction fectors for much of the United 
States arc listed in tabic 2. Thus to obtain fallout con- 
tamination probabilities due to an explosion to the 
north, probabflities from figure 1 are multiplied by 0.4. 
In addition to the wind-transported fallout, serious 
contamination would be expected in all directions close 
to die point of the burst in rough amounts as given in 
table 3. 

Since a nuclear attack would certainly not be limited 
to a single bomb over a single target, a realistic appraisal 

of the contamination hazard at any given place requires 
the addition of the probabilities of figure 1 due to all 
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possible targets affecting tlie arta and the possible addi- 
tion of contamination figures from table 3. 

Fallout affects life and health principally through 
body damage produced by the penetrating gamma rays 
emitted by flie fission products. Wliile even relatively 
small gamma Ta\' doses can have delayed effects on 
health and produce genetic damage, the primary con- 
cern in case of nuclear attack would be the massive 
gamma ray doses produced by the fallout contamination 
levels discussed above. Doses in excess of 100 roentgens 
accumulated within a few weeks may produce radiation 
sickness. Absorption of doses greater than 200 roentgens 
may lead to death. Death becomes a virtual certainty 
when doses exceed 700 roentgens. 

If a person were full\- exposed, in an open area con- 
taminated by fallout produced in a nuclear explosion 
two weeks previously, he would absorb a radiation dose 
of approximately one roentgen for each hour of expo- 
sure for each kiloton per square mile contaminating the 
vicinity. In the early hours after the explosion, accord- 
ing to R. E. Lapp, the greatest dose rate may be as high 
as 2000 or 3000 roentgens per hour for each kiloton per 
square mile, depending partly on how early the fallout 
is deposited and partly on what the conect method for 
making such calculations is. (Fallont may be deposited 
between half an hour and 12 hours after an explosion; 
its arrival time at large distances is determined mainly 
by the wind velocity.) At times later than two weete 
after an explosion, the dose rate decreases to ever 
smaller fractions of a roentgen per hour for each kilo- 
ton per square mile of contamination. The total radia- 
tion dose accumulated by persons in the open during 
the first two weeks after an explosion may be estimated 
at between 3000 and 6000 roentgens for each kfloton 
per square mile, again depending on arrival time and 
calculation method. The dose accumulated during the 
remainder of the first year has been variously estimated 
at between 420 and 900 roentgens per kiloton per 
square mile. 

In view of the probable fission product contamina- 
tions given in figure 1 and table 3, it is clear that sur- 
vival in many areas under nuclenr attack could be made 
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possible only by protective fallout shdters. In Older to 
put sbdtei requirements on as precise a basis as possi- 
ble, we shall attempt to define for each level of fellout 
contamination a minimum shelter protection factor (or 
dose reduction factor inside the shelter as compared to 
outside). To do this we make the following assump- 
tions: The accumulated dose in the open is 5000 roent- 
gens per kiloton per square mOe for the first two weeks; 
Sie accumulated dose received throughout the remain- 
der of the first year (taking into account incidental 
protection) is 300 roentgens per kiloton per square 
mile; and shelter occupancy for longer than two weeks 
is of doubtful psychological feasibility and should be 
avoided. To these assumptions we add the requirement 
that accumulated radiation doses should be kept bdow 
100 roentgens for the Erst two weelcs and below 200 
roentgens for the entire first year after an attack. 

It is clear that for contaminations greater than two- 
thirds of a kiloton per square mile the second require- 
ment could be met only by undertaking either decon- 
tamination or by evacuation to less contaminated areas 
at the end of two weeks. Either of these possibilities 
could be feasible for contaminations up to 10 kilotons 
per square mile or higher, provided no appreciable dose 
had been accumulated during the first two weeks, and 
provided that good communication and effective social 
or^nization prevailed. Such requirements could be met 
by community shelters with protection factors of be- 
tween 1000 and 10,000. Contaminations in excess of 20 
kilotons per square mile probably could not be coped 
with under the above assumptions. The minimum shel- 
ter protection factors obtained by applying the above 
assumptions and requirements are plotted in figure 2 
for various levels of contamination. Reasonable varia- 
tions in the above assumptions are likely to change the 
resulting minimum protection factors by at most a 
foctorof two. 

Minbnum Protection Pactora 

The estimates of probable fission product contamina- 
tion given in figure 1 and table 3 can be used with 
figure 2 to establish probable minimum shelter protec- 
tion factors at any given place, for any specified attack. 
To find the probability that a shelter protection factor 
of, say 100, would not be adequate at a certain place, 
one adds the probabilities that the contamination there 
will exceed .57 kilotons per square mile due to each 
of the weapons used in tiie attack, using figure 1 and 
table 3 if relevant. If for example this turned out to be 
63 per cent, then the probability that a protection fac- 
tor of 100 would be adequate would be 37 per cent As 
examples, several such calculations have been carried 
out for an assumed attack in which each urbanized area 
with a population of at least 100,000 is hit with ground 
level fission bursts of one megaton yield per 100,000 
population. Additional bombs are assumed for military 
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Figure 1. Probable fallout contamination. The curves are 
based on idealized fallout patterns and scaling rules In 
Effects of Nuclear Weapons. 
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Figure 2. Dependence of minimum 
protection factor on contomination. 



and important industrial and communications targets 
to bring the fission yield of all bombs in the attack to 
between 2000 and 3000 megatons— accounted a reason- 
able attack level at Congressional civil defense hearings, 
August, 1961. These are very severe assumptions which 
aggravate the ^out problem because of Ae wide geo- 
graphical distribution of targets. The calculations have 
been made for two average wind velocities, 15, and 30 
miles per hour and for two places well surrounded hy 
attack targets. One is the suburban area of Naperville, 
some 20 to 30 miles west of Chicago, which is assumed 
to receive 0.1 Idloton per square mile from an attack 
on Chicago, if the wind does not blow from the east. 
The other place studied is Kingston, in the middle Hud- 
son valley between New Yodc and Albany. The results, 
showing probabilities that minimum required shelter 
protection factors would, under the stated assumptions, 
lie in Uie ranges 1, 1-10, 10-100, 100-1000, 1000 or 
greater, are shown in figure 3. The precise percentage 
values given arc, of course, not very meaningful. Wliat 
is meaningful is that in all four cases, despite consid- 
erable differences in target patterns and \\ind condi- 
tions, substantial probability values are obtained for all 
ranges of fallout severity varying from light fallout re- 
quiring protection factors of ten or less, to very heavy 
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contamination requiring shdters with protection fac- 
tors of 1000 or greater. These conclusions also remain 
valid within very wide limits of severity of the assumed 
attack. The geographical distribution of targets appears 
to affect contamination probabilities much more strong- 
ly than attack severity, as determined by the total yield. 
The greatest risks would of course apply to places down- 
wind from likely targets. Thus some 50 miles east of a 
target area the probability that maximum protection 
shdters would be required for fallout from one 100 
megaton explosion mi^t be as high as 50 per cent. 

Fire and BUut 

In the areas immediately surrounding a multi-mega- 
ton nudear explosion, the problems of fallout would be 
overshadowed by the heat and blast e£Fects of Ae bomb. 

These would extend to appreciably greater distances in 
the case of high altitude air bursts than for surface 
bursts. While the former would create almost no fdl- 

out problem, the possibility of attacks emplojriog botih 
types of ej^Iosion cannot be excluded. 

Besides burning exposed persons, the heat radkted 
from the fireball of the explosion could ignite com- 
bustible materials at very la^e distances (blast damage 
is another possible source of fires). The fireball has a 
temperature of several thousand degrees, and continues 
to radiate intense light and heat for about 10 seconds 
in tbe case of a 20 megaton burst and about half a 
minute for a 100 megaton burst. On a clear day a high 
altitude 20 megaton burst would deliver up to five 
calories per square centimeter to surfaces 4S miles away. 
A 100 megaton explosion would deliver the same heat 
intensity to a distance of 100 miles. This would be 
suffident to ignite crumpled newspapers, dirty rags and 
other trash. It would also produce first degree burns in 
skin exposed for the whole radiation period. At 25 miles 
from a 20 megaton burst and 60 miles from a 100 mega- 
ton burst, the heat intensity would be 15 calories per 
square centimeter, which could ignite dry leaves and 
vegetable matter, as well as curtains, window shades, 
cardboard, and cotton cloth, and conld produce third 
degree skin bums. Wooden houses would be charred 
as far as 20 mfles faom a 20 megaton burst and op to 
45 miles from a 100 megaton burst, but are not likely 
to be set afire directly. The maximum distances for 
these effects would be mudi reduced by doncb, baze, 
and smoke. Only surfaces in direct line of sight of the 
fireball of a low altitude burst would be affected. While 
the number of ignition points could be minimized by 
such measures as removal of combustibles, and use of 
aluminized window shades, it is clear that fires would 
be started over areas of thousands of square miles by 
each weapon. There has been no experience with such 
widespread fires and the phenomena that might arise 
may be difficult to predict. However, it must be ex- 
pected that under some conditions the fires would 
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coalesce into mass fires of the type that occurred in 
World War II. In urban areas this requires a 20 pci 
cent building density extending over an area of at least 
a square mile, according to A. Broido. (Bulletin 1960, 
p. 409). Such fires could effectively destroy any city. 
The principal survival problems in such an area would 
be thermal insulation and an air supply for the many 
hours during which the fire might rage. 

The sharp pressure increases and violent winds pro- 
duced by the explosion's shock wave are termed blast 
phenomena. Table 4 lists the maximum distances from 
20 and 100 megaton air blasts at which certain blast 
overpressures and wind velocities could occur, together 
with typical types of damages. Table 5 shows the maxi- 
mum sizes of the areas affected by various severities of 
blast from single 20 and 100 megaton blasts, together 
with the percentages of the 200 square mile area of 
Chicago which tliese areas represent. Clearly, in addi- 
tion to fire, blast from a single such weapon could ef- 
fectively destroy a large city. 

The principal hazards to life from blast come from 
falling and flying debris, and the possibility of people 
being picked up and carried by the high winds. Also, 
overpressures of around 10 pounds per square inch can 
rupture eardrums and at 80 pounds per square inch 
overpressure direct blast injuries may occur. 

Shehers 

Principal protection characteristics and costs of five 
types of shelter are listed in table 6. The limited fallout 
protection factors of basements and basement shelters 
in single family houses, though capable of providing 
important protection in light fallout areas, would still 
expose people to grave risks in almost all parts of the 
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country, as indicated by figure 3. In areas of substantial 
blast and fire risk, basement shelters would clearly be 
very hazardous. Structural modification to provide the 
needed protection might be feasible. Swedish experi- 



Table 4. Range of Blast Effects 



overpressure wittd velocity damage 
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Blast effect given for air bursts. Starred figures are ground bursts; 
at distances of less than 10 miles from an explosion, these are 
more severe. 
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Table 5. Areas Affected by Blast 
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ence in providing communit)' shelteis including blast 
and fire protection features in most new construction 
there may be of value. 

In specially constructed steel or concrete under- 
ground shelters, high fallout protection factors are 
relatively easy to obtain since a 33 inch thick earth 
cover provides a protection factor of 1000, and each 
additional 3.5 inches of earth doubles the protection 
factor. However, it is felt that a population dispersed 
in family shelters of this type might have difficulty 
coping with the long-lasting radiation problem in very 
heavily contaminated areas. Fire hazard may be mini- 
mized by locating such shelters away from combustibles 
where possible. For protection against the effects of 
mass fires such shelters would have to be closed against 
the outside air for prolonged periods to prevent carbon 
monoxide poisoning. The cost of providing oxygen and 
CO2 removal for 24 hours is about $5 per person in 
community shdters and somewhat higher in family 
shelters, according to U.S. Naval Radiological Defense 
Laboratory studies. A three-foot earth cover provides 
sufficient heat insulation. 

Blast protection is worthless without sufficient warn- 
ing time for people to get into shelters before an ex- 
plosion. Systems to provide quick warning to the civil- 
ian population against ICBM attack are being devel- 
oped. Their adequacy for all methods of weapon de- 
livery may be debatable. The shallow underground 
shelters discussed here can be constructed to withstand 
overpressures of up to 100 pounds per square inch. At 
shorter distances from the point of a surface burst, 



rapidly mounting blast pressures would require deeper 

shelters. In addition, the 100 pounds per square inch 
overpressure range corresponds roughly to the distance 
witlUn which ladiation doses due to ihe very penetrat- 
ing prompt gamma radiation become large. A three-foot 
earth cover provides a protection factor of only about 
20 against this radiation. The much deeper shdtets le- 
quired for survival within the 100 pounds per square 
inch range would presumably cost much more and pose 
serious diflSculties to sufficiently rapid entry. 

The cost estimates in table 6 are based on the de- 
tailed shelter descriptions and cost estimates given by 
the Naval Radiological Defense Laboratory, and by the 
Lawrence Radiation Laboratory (report 6654, 1961), as 
well as spot checks of costs of several items in the Chi- 
cago area. Land acquisition costs are not included. Com- 
munity shelter costs could be further reduced by group- 
ing together several shelter units. 

On this basis a total investment of $30 billion in 
shelters might save some 40 to 80 million lives in the 
type of attack considered. However an equal or greater 
number of lives would probably be lost in the intense 
blast and fallout areas. Shelters could reduce somewhat 
the disaster of nuclear war but they are no cure. The 
central problem remains the elimination of the possi- 
bility of nuclear war. What actual bearing a shelter 
policy might have on that problem is far more difficult 
to assess with certainty than the effect of shelters in the 
event of an attack. But since the possibility of an attack 
cannot be excluded with great confidence, an effective 
shelter program merits serious consideration. 



Tabh 6. Shsltor Charactaristlct 



description 

Basement of 
sin^e &iiiiljr house 

conaeteblod: 
basement shdter 

in family house 

community shelter 
in reinforced 
concrete building 
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fanuly undergnmnd 
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oommunity under- 
ground shelter 



faUout radlaHon 

protection factor 

10 



100 



1000 



above 
1000 

above 
1000 



blatt 

resistance 

2-5 psi 
2-5 psi 

lOpsi 



10 psi 

10 psi 
35 psi 
100 psi 



mass fire 
protection 



none 



none 



none 



none 
246008 

241ioun 
24 hows 
24houR 



approximate 
minimum cost 
per person 

$55 
$70* 



$50 



$250 
$270 

$150t 
$16St 



Cost figures include aU eqi^pment and auppUes for two week ihdier oecupaney. 
* coat materiab only 
t eoitt indude power penentkm 

(famSy iMter costs based on 5-person shelters) 
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Heroes of Our Time 



THE WORLD has a new set of heroes whose fame ex- 
tends far beyond their native countries. They are called 
cosmonauts in Russia and astronauts in America— Gagarin, 
Titov, Glenn. (In justice, Shepard and Grissholm should 
be added to dis list, since their flights into tbe strato- 
sphere^ however brief, included the most dangeious mo- 
ments of orbital ffight— tiie launching and the descent back 
to earth.) 

The three who have acquired fame— Gagarin, Titov, and 
Glenn— are strikingly similar in character and background. 
They are bright, inteUigent, well bred and well educated 
men, self-disciplined, with a clear pui pOB e in hfe. They 
are good family men, with attractive wives and children. 
James Restam, in Ae Nino York Timet, has pointed out the 
contrast between these new hen^ ennqda to be followed 
by American youth, and tiie resfless, neurotic heroes of 
television and film. John Glenn, and probabh' other Ameri- 
can astronauts as well, are faithful churchgoers; Gagarin 
and Titov are good communists. Far be it from me to 
equate religion with the secular creed of communism, but 
both connote conformism to the approved national atti- 
tude. Not so lone ago, in a Gallup poll, Americans were 
asked whether l£ey would consiaer a Negro, a Jew, a 
socialist, ft oonummu^ or an aAeist^ as a possible president 
of &e ITnlted States. The atheist fared worst ol all— de- 
spite the fact that one of the most illustrious American 
presidents, Jefferson, was very close to being one. Church- 
going is in today's America a criterion of good citizenship, 
of unquestioned acceptance of certain general principles 
of human existence which have become associated in the 
minds of a vast majority of Americans with the American 
way of life. The Suprraie Court may have quashed die 
Maryland statutes which barred atibdsts from occupying 
any state position, but in our time die reference to God 
has been introduced into the pledge of allegiance to the 
flag without much opposition. 

At the same time, in the Soviet Union, being a com- 
munist has ceased to be a fighting creed, and has become 
a matter of good citizenship, as defined by the communist 
state— leadership in youth organizations, volunteering for 
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community activities, good scholarship and uncritical com- 
mitment to state policy. 

The Gagarins, the Titovs, the Glenns, well deserve their 
status of world heroes; but in their achievements they 
were servants of dieir states and of die societies whitm 
produced them. Gagarin and Titov have become the best 
Soviet ambassadors at large, living advertisements for the 
advantages of the communist system and the wisdom of 
communist leadership. Glenn is bound to become a similar 
ambassador of good v^ll, representing tO die wodd die 
achievements of free American society. 

None of the three heroes is an originator or creator. 
They are typical of a whole generation of heroes of our 
time— drivers of race cars, fliers of fighter planes, test pilots. 
They are daring handlers of machines designed by the 
genius of others. Typically the names of the builders re- 
main unknown. They are large teams in which no one is 
singled out in the public mind. The builders of Friendship 
VII are almost as anonymous as the builders of Vostok I, 
The name of the German constructor, Wemher von Braun, 
was singled out for a diort time in the American public 
mind, but has already been submerged in the large family 
of designers and engineers working for the U.S. space 
program. 

And truly, are they the creators of the space ships? Or 
are these the theoreticians, the professors of aerodynamics 
and ballistics, whose names are hardl\' known to die pub- 
lic? Msdslav Keldysh, the new president of the Soviet 

Academy of Sciences, is one of them, but we were never 
even told whether his work was direeth related to the de- 
velopment of the first Sputnik and its sucessors. 

The clean-cut, sympathetic family men, the astronauts 
and the cosmonauts, resemble each other closely, whether 
di^ come from America or from Russia. As other parts of 
the world enter die adventure of space exploration, they 
are likely to produce similar men who ha\e been found 
most likely to have the steadiness, the abilit\' to act wisely, 
and even the capacit)' to relax under the trying conditions 
of the adventure in space. Left to themselves, it would be 
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easy to imagine Titov as a member of the American group 
of astronauts, or Glenn as one of the Soviet cosmonauts. 

These men could probably qualify as members of a 
new worldwide brotherhood. I listened in Moscow to an 
interview with Titov soon after his flight, as well as to the 
interview with Glenn after his return from space, and the 
similarity between the two men was striking. And yet 
these heroes serve, faithfully and intelligently, two political 
powers that face each other with deep enmity and hope 
for the collapse of each other. It is easy to imagine the 
same type of man carrying, if so ordered, megaton nuclear 
bombs to obliterate Moscow or to incinerate New York. 
These new world heroes of the age of science are obedient 
servants of prescientific national states. I read once, I do 
not remember where, a novel describing the ultimate re- 
volt of flyers of all countries who refused to continue 
slaughtering innocent people from the air and formed an 
international government of the air age. But chauffeurs 
and pilots are even less likely to rebel against those who 
own the machines they are driving or flying than the sci- 
entists and engineers who discover the laws on which 
these machines are based, and build them at the bidding 
of their governments. 

Scientists, too, form a single fraternity, and engineers 
and technologists the world over are similar in their atti- 
tudes and outiooks— even if they are not so accustomed to 
worldwide cooperation as scientists. They are all potential 
useful citizens of a peaceful united world, as are the test 
pilots and the astronauts, but tradition keeps them all sub- 
servient to the power interests of the separate states. They 
serve these states in constructive pioneering work and ex- 



ploration, as well as in the development and use of new 
weapons of man's destruction. 

Tne scientific revolution of our time has made national 
states obsolete, whether they are based on race, tradition, 
creed, or ideology; but before mankind has realized this 
obsolescence, this revolution has provided the leaders of 
the different states with technical facihties sufficient to 
destroy their own societies, and to drag all mankind down 
into obliteration with them. It has given man a source of 
energy sufficient to produce an adequate standard of living 
for all, or to incinerate the largest city in a single explo- 
sion. It has given man vehicles which could be used to ex- 
plore the universe far beyond the dreams of any preceding 
generation, or to carry megaton bombs from one end of 
Qie earth to another with the precision of an archer hitting 
a target at fifty yards. It has developed men who are ready 
to do both. These are the heroes of our time— the Gagarins, 
Titovs, Glenns, and the many others following in their 
footsteps. Societies are as yet only dimly aware that they 
must use these men (and their machines) for a common 
effort on behalf of humanity as a whole, and not for their 
internecine fights. The exchange of telegrams between 
Khrushchev and Kennedy after Glenn's flight, both agree- 
ing to the desirability of international collaboration in 
space exploration, are good words; but are the two societies 
ready to follow them with actions? In 1961, I wrote in the 
Bulletin that a Russian and an American astronaut flying 
together toward some cosnjic objective would do more for 
the mutual understanding of the two nations than could 
years of diplomatic wrangling. This day seems a httle less 
imptossible now than it was a year ago. — ER 



The Politics of the Nervous System 




THE ARTICLE by Dr. E. James Lieberman, entitled 
"Psychochemicals as Weapons" (January, 1962 Bul- 
letin), could lead to serious confusion in the minds of a 
credulous public and of a credulous military. The author 
seems to be moved by admirable democratic sentiments, 
but he has mixed together an astonishing combination of 
psychiatric folklore and chemical vifarfare fantasy. The re- 
sults are misleading. 

The so-called "psychotropic weapons" emphasized in 
this article are lysergic acid diethyamide (LSD), mes- 
caline (the synthetic of the "divine peyote cactus"), and 
psilocybine (the synthetic of the sacred mushroom of Mex- 
ico). The author, a psychiatrist, warns that "catastrophic 
damage that would be neither reversible nor humane" 
might follow the ingestion of these drugs. 

Dr. Lieberman has presented one of the many sharply 
divergent viewpoints about the interpretation and applica- 
tion of these drugs. Many psychiatrists believe that LSD, 
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mescaline, and psilocybine produce psychiatric symptoms- 
anxiety, depression, detachment, confusion, suspicion, psy- 
chosis. Many other investigators have come to the conclu- 
sion that these symptoms exist mainly in the mind and eye 
of the psychiatrist, and that conscious-expanding chemicals, 
far from being dangerous weapons, may produce dramatic 
changes in personality leading to unprecedented peace, 
sanity, and happiness. 

Perhaps it depends on what you are trained to look for. 
Most psychiatrists who have experimented with such con- 
scious-affecting drugs report danger. Most non-psychiatrists 
see these drugs as great benefactors of mankind. Included 
in the latter group are Albert Hoffman, the brilliant bio- 
chemist who first synthesized LSD and psilocybine; Alan 
Watts, author and philosopher; Robert S. de Ropp, bio- 
chemist; Aldous Huxley, novelist and philosopher; and the 
great American psychologist and philosopner, William 
James. Also included among those who hail the humanistic 
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promise of consciousness-expanding drugs are a few psy- 
chiatrists who have seen beyond psychopathology to the 
adaptive potential of the human brain. 

So much for the controversial. Research and not words 
will resolve these issues. But let us look next at the secure 
knowledge which exists concerning mescaline, LSD, and 
psilocybine. What are these substances? Sacramental foods? 
Devilish weapons? Wonder medicines? 

It is easier to say what they are not. They are not addic- 
tive, nor sedative, nor intoxicating. There is no evidence 
for any lasting and very few transient physical effects. 
Everyone agrees on one factor— they dramatically alter con- 
sciousness and expand awareness. 

There is a second generally shared conclusion. Set and 
suggestibility, expectation and emotional atmosphere ac- 
count for almost all of the specificity of reaction. If the 
drug-giver is supportive, open, relaxed, then the results 
will usually be positive, educational, dramatically insight- 
ful. If, on the other hand, the drug-giver is secretive, de- 
personahzed, himself fearful of the drug, then the reactions 
will probably be anxious and unpleasant 

As members of a research project studying the effects 
and application of consciousness-expanding drugs, we have 
had the opportunity during the last 18 months of observing 
the behavioral and phenomenological reactions of over 300 
subjects. A glance at some of our results suggests that the 
military apphcations of consciousness-expanding drugs may 
be limited. Ninety-one per cent of the Americans who have 
participated in our research report pleasant, inspirational 
experiences. Even with no attempt to be therapeutic, and 
with only one ingestion, over 60 per cent of our subjects 
report subsequent life changes for the better. 

During the past 12 months we have used these drugs 
for rehabilitation purposes in a maximum securi^ prison. 
During more than 100 individual ingestions with hardened 
criminals we have witnessed dramatic insight and behavior 
change reactions. 

Like any product of our advanced technology, the con- 
sciousness-expanding drugs can be used to manipulate, to 
dominate, to frighten or to benefit mankind. A hypodermic 
syringe of LSD or Salk vaccine in the hands of an enemy 
can become a frightening weapon. However, the greatest 
enemies of mankind are ignorance and fear. In the hands 
of the unfriendly, these weapons— ignorance and fear— can 
paralyze and destroy. 

What are the protections? Accurate information, openly 
shared, and calm, courageous response to the evidence. 
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Psychiatrists and physicians on whom Dr. Lieberman calls 
for rescue from danger, perhaps imaginary, can help to the 
extent they are collaborative, open, fearless with their fel- 
low men. If the American people are frightened by psycho- 
pathological obsessions, psychiatric superstitions, and ill- 
kept chemical warfare secrets, they can be hurt. We are 
least vulnerable and strongest when we are well-informed. 
Facts are the defense against any weapon, and particular- 
ly the psychological weapons of fear and helplessness. 

The facts about consciousness-expanding substances are 
not all in yet, but some things are clear. Physiologically 
these substances act mainly on the brain stem, disin- 
hibiting certain regulating, selecting, screening, and con- 
trolling mechanisms that constantly guide our perception 
and thinking. The higher, conscious centers are free tem- 
porarily from these artificial restrictions. Behaviorally the 
main effect of these substances is relaxation. Most of our 
subjects are very happy just to sit and enjoy the world. 
There is much less tafldng, much less superficial move- 
ment or conversation. Let us be clear, almost all of our 
subjects could function very adequately if called on. 
They choose to relax. Psychologically these amazing sub- 
stances expand your awareness, they open your mind. The 
kaleidoscopic and complex world that has always been 
there, the powerful sensations from every part of your body 
and the unusual connections of thoughts and feelings that 
are normally ignored come dramatically into consciousness. 

Of course these experiences can be frightening. If you 
are not prepared, if you do not know what is happening 
to you and your brain, if you are struggling to maintain 
complete verbal control over your senses and youi aware- 
ness, you will certainly be frightened and angry. But if you 
are prepared, if you know what kind of a diemical you 
have taken and what to expect (which most subjects par- 
ticipating in psychiatric research with these substances do 
not), if you do relax, then the experience can be wonder- 
ful, enlightening, and life-changing. If an enemy does drop 
LSD in the water supply and if you are accurately in- 
formed and prepared then you have two choices. If you 
have the time and inclination you should sit back and en- 
joy the most exciting educational experience of your life 
(you might be forever grateful to the saboteur). If you 
don't have the time or the inclination for this pleasant and 
insightful experience, then swallow a tranquilizer, which 
is a good antidote, and you'll be back to the prosaic reality. 
Tomorrow the drugs and the counterdrugs may be differ- 
ent, but the prescription is the same. 

If an enemy introduced a consciousness-expanding drug 
into a military command center, our leaders— if they are 
accurately informed and experienced about the potentials 
of expanded awareness— might find that men in certain key 
positions could function better. In fact, we must assume 
that these substances are now being used by our space 
agency for the preparation of astronauts, who wiU cer- 
tainly undergo altered states of consciousness in space 
exploration. 

Yoiu' brain is your own. Intelligent, open collaboration 
can expand your mind— vnth words and with drugs. Only 
ignorance and misinformation can allow someone eke to 
control it— with their own words or with their drugs or 
with their imaginary fears. 

TIMOTHY LEARY 
GEORGE LITWIN 
MICHAEL HOLLINGSHEAD 
GUNTHER WEIL 
RICHARD ALPERT 
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Psychopathology of Nuclear War 



DONALD N. MICHAEL 



WE ARE a long way from being able to relate pre- 
cisely the behavior of sick individuals and that of sick 
—or disorganized— institutions. Even more important, we 
know almost nothing about the relationship of individual 
emotional factors in leaders and the amplifying or attenu- 
ating effects on their behavior of the institutions in which 
they opoate. Tragically perhaps for the survival of this 
dvuizatkm, the most positive statement we can make is 
that much research is mandatory on ibete problems if we 
are ever to cope wifli them effectively. 

But there are some instances of behavior which are es- 
pecially striking examples of the strong tendency to dis- 
tort or ignore fundamental aspects of events and their 
consequences associated with the context of thermonuclear 
war. On iite {ace of it, the distortions and oversights are 
so gross that one can suspect that the individuals and in- 
stitutions involved are not responding with sufficient at- 
tention to reality to be called sane by «ay standard. 

At both ends of the continuum of war-mongering and 
peace-mongering, there are many people of sound intelU- 
gence who bear great social responsibility but who never- 
theless have not done sufficient homework to understand 
the broad nature of the problem of keeping the peace. At 
one end of (be continuum are dtose who insist on seeing 
the situation as a logical military power exercise; they will- 
fully ignore emotional, hrationa], individiial tadtan 
which will affect the direction of history at least as much 
as the number of warheads. At the omer end are those 
who insist on seeing the situation as one comprised chiefly 
of the kinds of relationships holding between man and 
man: they willfully ignore the tremendous inertia of social- 
ly stable institutions and the constraints on interpersonal 
relationdiips set by the needs to compromise political dif- 
ferences and control the power ammtions of individuals 
wilhin these institutions. 

SenO-RMd Man Media 

We all hve in multiple semi- or pseudo-realities. Cer- 
tainly those of us who depend on the mass media for our 
information must recognize that it is impossible to present 
to the pubhc the only "true" facts. It is impossible be- 
cause many of the crucial facts are not available to those 
prraaring the mass media. It's impossible because events 
in memselves frequently do not have the newsy character 
which would make straightforward reporting compatible 
with tfie goals and style of the media. That is, events 
aren't a series of headlines. Yet we frequently act as if 
what we are reading or hearing is indeed a true description 
of what is Iiappening in the world. But semi-reality goes 
beyond this. For even in the high reaches of the govern- 
ment, both horizontally and vertically in the governmental 
hierarchy, diere are different realities in different offices— 
as the Cuban flasoo demonstrated. Yet at all levels people 
and histitotions forget their limited access to reality and 
instead behave in crisis, particularly in crises related to 
thermonuclear war, as if they were the keepers of truth 
and reality. 

I need hardly add that such f eelhigs of omniscience and 
28 



possessiveness are not usually considered signs of mental 

health. And what shall we say about a society so organized 
—or disorganized— that its citizens can't find out enough 
about reality to make adequate judgments, even given the 
emotional stability and maturity to do so? 

Overlooked Drawbacka of Deterrence 

One of the most dramatic and dangerous areas of se- 
lective inattentton and repmsion is in connection with the 
philosophy of deterrence. Two profoundly important as- 
pects of it are generally o\'erlooked. 

First, it is usually argued that, if both sides have rela- 
tively invulnerable, overwhelming second-strike capabili- 
ties, no one but a madman would choose to initiate a nu- 
clear war. But imphcit in the concept of deterrence is the 
idea of being able to use it as a shield for pushing an ad- 
versary to pmitieal extremes, safe in the knowledge that as 
long as he remains sane he will not use his nuclear we^ 
ons. However, an enemy could be pushed so hard and into 
such an inextricable comer that he may well be forced bv 
the nature of his commitments to act regardless of the 
consequences. Such action may be madness, but if it is 
madness, it is shared by both those who are pushed and 
those who do the pushing. 

Next, it is argued on the one hand that we must make 
our second-stiike capabihty invulnerable and, on the otiber 
hand, that an enemy initiating a nuclear war would at- 
tempt to destroy our second-strike capability. Indeed, this 
is a major premise in our new civil defense posture in 
which it is argued that, because the enemy will use his 
weapons for destroying our second-strike capabihty, peo- 
ple could survive the fallout in shelters even in some cities, 
since cities will not necessaiity be-indeed are not l&ely to 
be— targets. 

But as time goes on (and It voOl take time to devdop a 
true shelter mtem), more and more of our second-strike 

capability wul become relatively invulnerable. Rocket- 
launching submarines, airborne rocket launchers, and per- 
haps flatcar-based Minuteman rockets present exceedingly 
difficult targets— so difficult in fact that an enemy could 
not hope to destroy a significant portion of our retahatory 
force before it destroyed them. 

And the USSR beUeves the future is with her, and she 
can interpret much diat happens in the world in support 
of this thesis. Under what circumstances, then, would she 
risk destroying that future if she had any alternative to 
initiating an attack to which we would retaliate with our 
relatively invulnerable second-strike force? 

The chief worry should not be that she would rationally 
calculate an attack, but rather that she would perceive 
some situation in which we might place her as allowing 
her no alternative hut to attack. And we might well place 
her in such a position ff our leaders bdieve in the effec- 
tiveness of oiu" second-strike force and if they are sup- 
ported by a public bursting with "no negotiation" beUiger- 
ence, grossly overblown by its belief in the "safety" pro- 
vided by a shelter system. So cornered, the furious, frus- 
trated, desperate leadership of the USSR woaM attadc this 
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nation, no longer knowing or caring whether they could 
do sufficient damage to onr second-strike capability to pro- 
tect die viaUBty 6[ Aeii society. In tills state ot ndnd 
they would have no choice— no wish— to do other than 
smash our cities- all of them— and with them the social 
fabric which had so harried and driven them. It seems to 
me perfectly clear that under these frantic circumstances 
their means for destroying their enemy once and for all 
would not be by fruitless attacks on an invuhieTable sec- 
oad-Oxfke capacity, but by destro}^g die sodal fabric oS 
the enemy by smashing his cities. 

Nonrational Civil Defense 

Let's look more closely at civil defense as the latest ex- 
ample of less than rational behavior with regard to ther- 
monuclear war. It's been argued that under a nominal 
—i.e., 2000 megaton— attack, we could recover a high level 
of eross national product in a decade or two. But if one 
looKS at the studies on which these arguments ai8 based, 
ODO is overwhelmed with the evidence that tecovaiy could 
only be accomplished by die most stringent and contndled 
allocation of human and natural resoiuces. Given likely 
situations following a major thermonuclear attadc, it is 
clear that democracy is not among those items that survive 
or can be stockpiled for the post-attack period. It is proba- 




bly true as well that the Russian form of communism 
would not survive either. One wonders then what the pur- 
pose would be of getting into an all-out nuclear exchange, 
since presumably countries with sane leaders would not 
take on a senseless war which would lose for them that 
which they wanted to preserve through the war. Yet lead- 
ers talk about not bdng alraid to d^nd their ideals even 
if it means nndear war. 

But even if we are prepared to give up democracy, pres- 
ent civil defense plans can be seen as little more than a 
gross repudiation of reality. For example, in the lobby of 
the Executive Office Building in Washington is a hand- 
some set of designs and models for a school shelter, show- 
ing suppUes and living areas for teachers and children. To 
the best of my knowledge, however, these handsome school 
shdtm have not been planned to absorb die people from 
die surrounding conummity— parents, non-parents, tran- 
sients, workers in diat area— so many people as to probably 
crowd that shelter bc)ond the survival point. Now, who 
decides how many people can come into the shelter? Who 
decides how to keep people out of such a shelter? Who 
decides how the food, medicine, and bvmks, are to be ra- 
tioned? Who wiU be in charge? The principal, perhaps? It 
looks good to say we have a shelter for teachers and stu- 
dents, but it is totally unrealistic to assume the shelter is 
in fact only for them. Yet the evidence is that they are 
being built and stock{^ed and the management plaimed 
in this imrealistic way. 
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Any shelter program is only valuable if people are 
trained to use it under all likely circumstances. Who then 
will take the poBdoal responsibility of awakening people 
at 12:00 a.m. oa a cold, slieeting January morning to force 
them to leave dieir beds and practice tudng sh^sr? After 
all, it isn't in the interests of the nation to have shelter- 
taking jeopardized and shelter systems destroyed by peo- 
ple who haven't practiced and who become panicky and 
disrupted when the attadc really does come. Hence, prac- 
tice must be mandatory, but what Congressman will sign 
that law? Then too, its expensive to dose down a steel 
mill, yet if it isn't closed down and shdter-taking prac- 
ticed, the whole dvil defense system becomes a sbam. 
Who will pay business for time lost? Could a dtizen sue 
the community if his leg is broken during a practice exer- 
cise? Will the powers of local political patronage be over- 
come sufficiently so that managerial and organizational 
positions for the post-attack period can be assigned now 
to those who have the temperament and guts for such 
jobs? And finally, since there never will be enough shelters 
for everybody, who is to decide which people are permit- 
ted in whidi shelters under which circumstances? Remem- 
ber, it isn't enough to have one shelter per person, since 
people split their time between different areas, and the 
density of population varies in those areas at various times. 
These questions have not been asked and answered pub- 
licly by those pushing the new civil defense program. One 
could explain this by pointing to the political unpalatabil- 
ity of the questions. But it is precisely the overbalancing 
of pontics against the ediics and morahty of life and death 
in the dunrnomidear which makes one wonder if the 
sodety is not hi deep emotional trouble. 

The Samson Complex 

Lastly, let me share with you a particxilarly depressing 
speculation which bothers me and bothers more people in 
more |daces than you might diink. This is what I call the 
Samson complex. All of us carry a burden of free-floating 
guilt. la die United States at least, diose who rise to re- 
sponsible positions of power probably carry more of such 
a burden than those who do not, because attaining politi- 
cally powerful positions frequently requires behavior con- 
tradictory to the Judeo-Christian tradition. This guilt is 
easier to live with in a world where one's goals seem to be 
attainable and where one's values seem viable. But there 
is a feeling abroad in this nation that somehow our re- 
sponse not only to the Russians but to the world we have 
made has been inadequate, that our goals seem rootless, 
that we are a society in search of a faith. And there is a 
feeling of frustration, of a growing inability to make things 
go our way. This sense of inadequacy, combined with a 
sense of guilt, combined with great frustration, could pro- 
duce an oudnirst of destructive fury, ostensibly toward an 
eaemy. But in great part this destructive outburst could 
be motivated by an unconsdous effort to annihilate from 
consdousness— evm if it means destroying that consdoos- 
ness forever^the sense of guilt, of frustration, of inade- 
quacy, which todav confronts so many of the political and 
totellectual leaders of this society. War could be a way to 
wipe the personal, national, and international slate clean. 

We know enough about people as individuals to know 
they act this way. We don't know enough about individ- 
uals acting in and as institutions to know how significant 
for behavior are threats to the self-image and traditional 
meanings. We must find out and apply what we find out 
soon— or diere may be no society left; noarmal or patho- 
logicaL 
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FEDERATION OF AMERICAN SCIENTISTS 

FAS is a narioaal, nonpartisan organization of more than 2200 scientists concerned 
with the impact of science on national and international affairs. FAS was formed in 
1946 "to meet the increasingly apparent responsibility of scientists in promoting the 
welfare of mankind and the achievefflent of a stable world peace." Membership in- 
cludes persons from all fields of natural and social sdence, medicine, and engineering 
— ^plas a limited number of non-scientists. 



DISARMAMENT 



TEST BAN 



NATO 



FAS has long urged creation of an adequately financed well-staffed government agency 
to do the research necessary for sound disarmament planning. FAS lobbied actively and 
efiectiTcly for the new Arms Control and Disarmament Agency, and several FAS mem- 
bers occupy key posts in it. 

FAS has sought an international agreement banning nuclear weapons tests, under super- 
vision of an international inspectorate. FAS memben have been instrumental in assisting 
the U.S. govetnment-^ablidy and privately^-ia developing creative and nsdnl ap- 
proaches. 

FAS opposes the transfer of nuclear weapons to NATO control since this would increase 
the likelihood of accidental war and hamper future deceleration of the arms race. For 
like reasons, FAS has suggested that the U.S. declare that it will not be the first to use 
nuclear weapons and make its total national security planning consistent with such a 
dedaratioa. 



CIVIL DEFENSE 



FAS has urged official candor and jotimalistic restraint in descrilMng what shelter pro- 

Sams can and cannot do in various attacks, while asserting that tme loog^etm security 
IS not in shelter programs but in political settlements. 



§^UJ^pJ^§'J^» TRAVEL ^-^^ successfully fought U.S. attempts to limit the contacts between American scien- 
tists and those from Soviet-bloc nations. Passport and visa regulations should encourage 
rather tiian hinder the interchange of sdentists and ideas. 



RADIATION HAZARDS 



FAS, by testimony before Congress and by publication of its own scientific studies, has 
sought to inform the public of the nature of^ the radiation hazard and the need for main- 
taining a balanced perspective in reaching political decisions where the hazard is a 
relevant consideration. 



PERSONNEL SECURITY 



While recognizing the necessity for a personnel security program, FAS has vigorously 
opposed application of irrelevant criteria and arbitrary procedures which merely engen- 
der fear and distrust, deadening independence and creativity and striking at the core of 
our tme secori^. 



FAS OFFICERS, 1961-61: Chairman— ]oan B. Toll, Professor of Physics, University of Maryland; Via-Chairman — Peter G. Beromann, Professor of 
Physics, Syracuse University; JVovwij— William C. Davidon, Professor of Physics, Haverford College; Triaiurer — M. Stanley Livingston, Professor 
of Phycis, MIT; Donald G. Bummam, Mathcmaciciaa, Xiocoln Laboratory, MITi W. A. Hioinbotham, Division Chief, Brookhavcn National Labora- 
tory; Walter Sblovi, ttotemx a< Fhyiici, UoiTCtiiiy of FtniuylTaiiu; GiMX VwuKtmLa, NmhhuI lanitBtt* of Health. CAffilutiaat lined far identi- 
ficatioa only.) 



rDoM 

S<j«br-$7 JOQncoiiie beIow$4300-$4) 

Amfaw— $2 

FAS Newsletter (10 iuucf per yen; itce 

to members) — $2 

ComuBunoN — i 



Federation of American Scientists 

1700 K Street, N.W., Washington 6, D.C. 

I wish to tnpport FAS by becoming a 

□ Membet □ Snbsctiber Q Contribneor 

Namb 



□ Please send information on Group life Insnranoe of $UM)0O available to m»mli>M at low tattt 
and withoat medical examination. 
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Freedom for Science 

LEOPOLD BVFELD 



The word "philosophers" in this article should 
be understood at "Maniata!' according to ihe trane- 
lator, Z. Aniihony KruszewsM, of the Vnioerstty of 

Chicago. Professor Infeld^s remarks were ■pijhlLihed 
late iost year in a Warsaw literary weekly, Przeglad 
Kiilturalny, as part of a continuing discussion in major 
Polish periodicals by distinguished intellectuaJs on 
the concept of expanding freedom within a commu- 
nist social order. Some argued that his oiewt were 
too optimistic, but agreed that ihe trend is toward 
more freedom. 

SHOULD there be full freedom of discussion in matters 
concerning science? Or, more concretely, should phi- 
losophers who do not know physics participate in discus- 
sions between physicists, and even have the decisive voice? 
Aldumgh &e answer seems self-evident it is wordiwlule 
to go bade to a period whidi now seems jnrehistiiaio-seveii 
years ago— when die ofiScial answer would have been yes. 

I would Like to recall my experiences during tliat period. 
I must admit that I have admired someone almost bound- 
lessly ever since I was 20 years dd. This man was Albert 
Einstein— my teacher and friend. 

When I returned to Poland in 1950, full of enthusiasm 
to build a school of theoretical physics, it turned out that 
quasi-philosophers, and not physicists fhemselves, were 

gissing judgment on physicists, their relative value, and 
eir theories. They announced almost unanimously that 
Einstein was an idealist since his theories were not in 
agreement with those of Copernicus. And since Copernicus 
was a world-famous Pole and a Slav, his theories of neces- 
sity must be right— now and forever. They did not under- 
stand anything of the intricate and diJfficult equations of 
the theory of relativity. Hiey would pick on single sen- 
tences not expnaaed in Hoe equations and in diem iSaey 
woaU see mwming inonuistencres between tibe Copeinican 
and ESnstdnian theories. 

My wife told me that she heard, in the ofiBce of the 
Polish Radio Corporation, the opinion that the theory of 
relativity is idealistic and therefore not scientific. The pro- 
gram director who expressed the opinion was eager to 
broadcast this fascinating information to America. 

During a certain official reception, I happened to speak 
wiOk a highly placed and exceptionany intell^ent person 
wbo said: "But Einstein is an idealist and l&BcdEaire bii 
dieories are accepted only in the West" Flushed widi 
anger I answered: "Why do you talk about things you do 
not know anything about?" He bit his hps and did not say 
a word, but he never took revenge for my answer. 

Depressed because of this generally accepted opinion 
and other influence of philosophy over science I finalfy 
wrote an article in defense of Einstein, for the Myd Filoxo- 
ficzna {Philosophical Thought). I was abaid diat tihe arti- 
cle would not be accepted, bat common sense won. 

Sometime afterwards die editor of Mysl Filozoftczna 
triumphantly annoimced that my article had been reprinted 
by a Soviet periodical. The attacks against Einstein sud- 
denly stopped completely. In the Soviet Union several 
books were published about the great scientist, Einstein. 
The book by Einstein and myself was published in Poland 
and in all the countries of Peoples' Democracy, tpeethar 
widi n^ bode about Einstein. A Soviet periodioar even 
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reprinted my small book, My Reminiscences of Einstein, 
in which I luive recalled all the complications and difficul- 
ties connected widi my struggle to win respect for die 
theory of relativity in Poland. 

This was not an isolated incident. I remember that a 
friend of mine read to me an attack, pubhshed in a Soviet 
periodical, against a great Soviet physicist, the late Pro- 
fessor Abram Joffe. AppaienUy he did not understand the 
connection between energy and mass. I remember when 
Einstein and Baul Adriea Dirac, die famed British physicist 
and mathematician, were bnmded as pl^aici8t4dealists 
during a debate in die PoBsh Diet. I remember one more 
incident of the pressure exerted by philosophy over physics. 
I recall it with shame because of the role played by certain 
respected physicists. It concerns the condemnation of Linus 
Pauling (die same Pauling who was quoted by Gomulka 
in one of bis recent speeches) as the creator of an idealistic 
tbeory. This condemnation took place during a meeting of 
chenusts and physicists among whom not one Imew any- 
thing about or had done research on Bubals dieoiy. It 
is ints-esting that Einstein, Dirac, and ^uKng, who were 
so much attacked, were clearly progressives. 

Why do I write about all this? It is because we must 
not close our eyes to the lunacy of scientists, of which we 
were simultaneously victims and perpetrators. It is fortu- 
nate that it all belongs to the past, even to the prehistoric 
past Hie atmosphere has changed long agP> and not only 
m Poland. When I taOted to the most eminent Soviet physi- 
cist two or three years ago, I asked him if there is any 
pressure exerted now by philosophei^ over science— he 
said, there is none. So mudi aboot pl^Bics. Hie Uologjsts 
might have more to say. 

I would also like to write something about general liber- 
ties. We all obviously understand that liberties caimot be 
unlimited. We caimot allow open antisemitic propaganda, 
war agitation, or demonstrations against our system. 

In the cultural sphere, the cinemas are showing excellent 
films alongside many worthless ones; freedom to select the 
plays which we can see in the legitimate theater is also 
somewhat limited. In the fidd of education there are Limi- 
tations conoeming printing of books. I agree to all this. I 
agree to the present eyttam of censorship (on condition it 
is not too stxkt). I agree evm to dw overfreqimit dkj^y 
of new factories on tlie TV. But ... on one conditkm. Hie 
situation of the present movement is not as important as 
the direction in which we move. I agree to the present 
state of afiFairs on the condition that the freedom wiD in- 
crease rather than decrease for our children. 

We talk about the competition with the West. That com- 
petitian can not be stricdy on the economic levd. It has 
to be also on die level of liberties, on die level of freedom. 
In America the Communist Party has been outlawed and 
the hberties of the so-called "free world" are being Umited. 
As we are convincing our country tba^ in. our circum- 
stances, oar t^ntem is the best possible one^ we have to 
juxtapose the decrease cS liberties in America with the in- 
crease of liberties in our country. 

Our socialist system will vyin increasing numbers of fol- 
lowers and win the competition with the capitalist coun- 
tries only through the simultaneous increase of both the 
standard of livtog and l&erties. 
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Disarmament in Middle Europe 



GERD BURKHARDT 




There are three possible futures for Gcrmnnij— indef- 
inite continuation of the present division into the 
Federal Republic of Germany and the German Dem- 
ocratic Republic, a "revohttUmary" unification, and 
an "eookMonary" unification. Few Germans are will- 
ing to accept uie fnt aUematioe, the belief in the 
second is waning, and various thinkers, among them 
the author of this article, are searching for possibili- 
ties of evolution touxird the third. Demilitarization 
of both parts of Germany, and intcnsificiMon of com- 
mercial and cultural relations between them, appear 
to all of them as the first step. There are, however, 
two powerful forces opposing this development. One 
is me importance of Western Germany for the mift- 
tary stre^gjth and iHiAHity of NATO, not matdted by 
^tat of Eastern Germany for ^ Warsaw mS^ory 
alliance. The other is the trend toward integration of 
Western Europe— which, too, would lose its strength 
without Western Germany. Can a compromise be 
devised between the two desirable aims—demUitar- 
ization and unification of Germany on the one hand, 
and formation of a prosperous and strong Western 
Europe CertaiiUf/ no* wifftout a much tighter union 
and a much stronger common economic and military 
effort of other noHons of Western Europe— in partUs- 
iuar, of Britain and France— than seems to be feasible 
at the present timel An escape pom the perpetuation 
of tiie present partition of Germany may be impossi- 
ble u)ithout an overall change in the relations be- 
tween major nations— a liquidation of power polOtcs, 
which have become obsolete in the atomic age. 

npHE PROBLEM of Berlin, wbidi in the past few 
X mondis has readied another crisis, not only represents 

an immediate threat to world peace, but is also a reflec- 
tion on the tensions inherent in the present division of 
Germany into two states. Consequently, any ultimate solu- 
tion of the precarious situation in BerUn must be seen in 
the overall context of German reunification. As the Uvo 
States have gone their separate ways during the past 10 
years, economic, social, and pditical differences between 
iliem have become more pronounced, dnis oontinualty 
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widening the gap betw een a people who for centuries have 
had a strong teehng of national unit\'. 

At present, it would seem that fusion of the two Cer- 
manies into one state would be possible only if the existing 
soohl order in one state is given up in favor of (be oAer. 
No doubt an autonomous decision in Germany would 
show a dear and convincing majority in favor of the West- 
ern democratic form of government. However, it is clear 
from the overriding political reahties that a unified Ger- 
many belonging to the NATO system would be just as un- 
acceptable to the Soviet Union as a Germany adhering to 
the Soviet bloc would be to the West If it is, theremr^ 
unrealistic to hold any illusions about immediately fore- 
seeable prospects for mmHhmrion, the alternative of per- 
mitting die two parti to become stabilized in their differ- 
ent social systems and hence to become permanently sej 
arated is not, to my mind, an acceptable sdution of 
German problem. 

One way out of the present impasse would be to con- 
clude a comprehensive peace treaty with both parts of 
Germany, as repeatedly urged hy Premier Khiushchev, ia 
connection with a regional disarmament agreement in 
Middle Europe. Proposals for disengagement of Ae two 
big power Uocs have been made since 1954 rookesmen 
for both sides; one calls to mind plans associated with the 
names of Eden, Gaitskell, and Rapacki, among others. One 
such plan has been set forth recently by Helmut Schmidt, 
a member of the Bundestag of the Federal Republic of 
Germany, in his book Defense and Retaliation, published 
in 1961. 

A review of the current militan^situation in the area in- 
dicates a strength of more than 60 divisions of native and 
Soviet troqps in the Warsaw Bust natibna (including six 
native and 20 Soviet divisions in East Cenrmany, 13 divi- 
sions in Poland, 14 in Czechoslovakia, and four in Hun- 
gary) as against some 20 divisions in the NATO nations of 
Middle Europe (including five U.S., three British, and two 
French divisions stationed in West Germany, as well as 
seven divisions of native forces of West Germany, one of 
Denmark, two of the Netherlands, and two of Belgium) . 
Hie rmmbers, however, may be misleading in view of the 
superiority of the West in nuclear armaments, as against 
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the greater manpower of the East. The proposed zone of 
arms limitation comprises the territories of East and West 
Germany, Poland, Czechoslovakia, and perhaps also of 
Hungaiy. The areas of these territories West to East am 
in Ae ratio OS one to two, while the populations on both 
sides are roughly equal: about 53 million on the Western 
side as against some 58 million in the East. In economic 
and industrial potential the Federal Republic of Germany 
has a decided superiority over the four states of the East- 
ern bloc. 

Mittitay Umitations 

Military limitations must be carried out in such a way 
as not to upset the balance of power, so that the security 
of one side will not be threatened. Schmidt's proposal be- 
gins by limiting the manpower of the West German Bun- 
deswehr to 300,000 men. The proportion to the respective 
powers of the other armies should be: to Poland as 3:2; 
to the German Democratic Republic as 3:1, and to Czech- 
oslovakia likewise 3:1. The ratio of armed forces in the 
Middle Enrqwan zcme would be 3:4 (West to East), or 
including Hungary, about 3:4.5. All these troops must be 
armed exclusively with conventional weapons. 

To put into effect such a program of arms limitations 
requires a workable international system to supervise the 
strength and type of the admissible weapons. Since such 
an inspection system would not confront some of the most 
difficult problems inherent in such schemes, such as the 
detection of hidden nudear stockpiles, inspection would 
be easier and more practicable; indeed, sudi a system 
might serve as a model for other, more far reaching inter- 
national arms control programs. After this first step has 
been taken, which might be accomplished within one year, 
it should be followed by the withdrawal of all foreign 
troops stationed in the zone; the area would then be free 
from all nuclear weapons. This withdrawal should be ac- 
complished in connection with the condiuion of the peace 
treaty with Germany, while the peace n^otiations could 
begin right away. The peace treaty diould not go into ei- 
fect before the first step of arms limitation and its attend- 
ant system of inspection is completed. 

Finally, in order to prevent a rebellious movement with- 
in one part of Germany that may attempt to overthrow the 
existing government, perhaps with material or moral sup- 
port from the other part, some troops of both the U.S. and 
me USSR should stay in Germany for some time. In time, 
however, the military value of their presence may be only 
synobolic. EveOtually litey could be replaced by a Untlea 
Nations poUoe focoe. Moreover, the tiea^ should sttoulate 
die pos^bHity of "re-entry" of foreign troops shouM one 
of flie countries of the zone feel its security threatened. 

A number of objections have been made against such an 
agreement. One frequently heard objection states that the 
U.S. woidd withdraw its troops from all of Europe as a re- 
sult of such "neutralization, ' causing a serious upset of 
the balance of power in Europe. Schmidt's military disen- 
gagement plan, however, provides for American troops to 
remain stationed ia Europe beyond the Western frontier 
of Germany, which of course would require the coopera- 
tion of the neighboring nations, particularly of France. Ob- 
jections from the point of view of strategy against diminish- 
ing tlie depth of the strategic area bv the exclusion of the 
Bundesrepublik have been disproved by several military 
experts. To remove the nuclear weapons presently in pos- 
session of the NATO forces in Germany would require 
some reshufiBing in the strategic planning of NATO, but 
military- disadvantages, if any, are surpsissed by decisive 

May 1962 



benefits. These objections, all regarding the disadvantage 
of the plan for the West, are usually followed by the as- 
sertion that the Soviet Union would never agree to it, an 
assertion that has yet to be proved. 

Political Measures 

In addition to the purely military aspect, the peace 
treaty with tlie two parts of Germany should create a 
political disengagement and stabilization in Middle Eu- 
rope. It would omtain the renunciation by Germany of 
daims to former German territories beyond the Cider- 
Neisse line. As a German, I might point out diat diis re- 
nunciation would be painful for all Germans, especially 
those who had had their homeland there. But the Germans 
must recognize that the loss of these territories is a con- 
sequence of the war initiated by Germany, and they must 
learn to accept these consequences. If, finally, Germany 
should succeed in gaining the friendship of its eastern 
neighbors, in spite of the terrible things that happened in 
those countries during the Nazi occupation, the loss would 
be outweighed by the gain. 

The peace treaty cannot end overnight the partition of 
Germany. West Germany should remain a partner in 
NATO, and East Germany in the Warsaw Pact; forced 
neutrahzation of this territory in the face of the existing 
ideological antagonism would create a dangerous instabil- 
ity. Furthermore, West Germany is too deeply involved in 
the movement toward overall political and economic in- 
tegration in Western Europe. Tlie special status of Berlin 
would be maintained untQ this city can resume its role as 
the capital of a reunified Germany in the future. In the 
meantime it might serve as the residence of the control 
commission of the demilitarized Middle European zone, or 
possibly it might be defined as a free city under U.N. ad- 
ministration. Free access in and out of the city from both 
parts of Germany should be fixed by the treaty. 

The tn^y dwuld also Und the two German govern- 
taaata to negotiatloiis aimed at reducing the j^esent sharp 
difference in standard ot living and currency, and also to 
remove the restrictions upon free tourist traffic between 
East and West Germany; this is to take place within a 
period of about three to fi%'e years after the treat\' has been 
signed. An important consideration is that inhabitants of 
each part of Germany have friends and relatives hving on 
the other side, and one reason for the problem of East 
German refugees is the fear of finally being isolated from 
West Germany. Unrestricted travelling would probably 
level off the fluctuation of population, after some inititu 
shifting back and forth. 

To be sure, these proposals would require extensive con- 
tacts between the two governments, and would certainly 
involve at least de facto recognition of the East German 
government, a step that West Germany has so far been 
unwilling to take. Eventual replacement of the personahties 
in the political arena of both sides by new ones, less com- 
mitted to fixed policy positions, would make beginning 
negotiatloiis posstble, and would b^ to reduce the present 
antagonism to a more peaceful competition. 

Ultimately the time will come to elect by ballot in East 
and West an all-German government. At this time there 
must be a new, drastic reduction of the armed forces in 
Germany, and both sides will have to withdraw from their 
present military aUiances. Germany, reunified in this way 
in a disarmed Middle Europe, would no longer constitute 
a danger to Its neighbors. Situated in the midst of Europe 
it can form a bridge of ^iritual esKhange between me 
West and fbe East, just by uving its own vray of life. 
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Scientist as Citizen 




As the awareness of the vital importance 
of science and technology to the modem state 
grows, increasing numbers of scientists 
are joining the government 
in special positions. 
Who are these scientists who serve 
their country as citizens? 
This profile, the first in a series, 
explores the work of the 
Science Advisor to the Secretary of State, 
Walter G.Whitman 
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A QUIET New Englander became the second well-known 
scientist to hold the position of Science Advisor to 
the Secretary of State imder a reorganized program. When 
Walter Gordon Whitman, Chairman of the Chemical Engi- 
neering Department of Massachusetts Institute of Tech- 
nology, succeeded Wallace R. Erode in September 1960, 
he found the second e£Fort to estabhsh a science oflSce in 
the State Department well begun with American scientists 
in nine U.S. embassies abroad and a small team in Wash- 
ington. 

The vicissitudes of the earher State Department program 
will be remembered by Bxxlxetin readers. Established in 
1951 in recognition of the fast-growing importance of sci- 
ence in formulating foreign pohcy, ana based on the war 
time experience of several government agencies operating 
overseas and on three major studies of the relation of sci- 
ence and government (Bush, Steelman, and Berkner), the 
program was greeted with warm approval by the scientific 
commimity. Aiid when the effort lapsed in 1953 there were 
widespread expressions of regret. 

The man who heads the science ofiSce today is doing a 
patient, solid, spade-work job of integrating and coordi- 
nating—integrating the science team within the State De- 
partment and with the corps of oflBcers abroad, coordi- 
nating the science interests of the State Department with 
those of the White House, the Department of Defense, the 
Atomic Energy Commission, and other agencies. Much of 
this kind of job is done by serving on science policy com- 
mittees. Mr. Whitman is on the Federal Council for Sci- 
ence and Technology (chaired by Jerome Wiesner, the 
President's Science Advisor) and is himself chairman of 
the coimcil's committee on international science. He par- 
ticipates in the staff meetings of the Secretary of State and 
attends meetings of the President's Science Advisory Com- 
mittee as one of five observers from government agencies. 

It is clear that Mr. Whitman conceives his job as one of 
advising rather than of leading. He has worked to make 
the science ofiSce increasingly useful as an arm of the State 
Department. Thus his staff includes Earl B. Sohn, a Foreign 
Service officer, and Walter M. Rudolph, a State Depart- 
ment oflBcer who has been associated with the science pro- 
gram from the beginning, as well as scientists William C. 
Salmon, and Eugene G. Kovach. In addition, one of the 
assistant science ofiBcers is a military o£Bcer from the Penta- 
gon, a participant in the new program of two year ex- 
changes of selected career men between State and Defense 
Departments. 

To make the science attaches more effective, much has 
been done to define and clarify the role of these men in 
relation to embassy staffs, to the scientific commimities of 
the countries to which they have been assigned, and to the 
goals of U.S. foreign poUcy. Nine American embassies now 
have one or more science attaches: London, Paris, Rome, 
Bonn, Stockholm, New Delhi, Tokyo, Rio de Janeiro, and 
Buenos Aires. A temporary attachi was assigned to Mos- 
cow in the summers of 1960 and 1961, and it is hoped to 
bring Bern, Tel Aviv, and Karachi into the program soon. 

Mr. Whitman comes from Massachusetts where he was 
bom November 30, 1895 in Winthrop. His professional 
career was largely at Massachusetts Institute of Technology 
where he took his B.S. and M.S. with a nine year interval 
in industrial research at Standard of Indiana. He was a 
member of the faculty in chemical engineering from 1917 
to 1925 and its head from 1934 to 1960. It was during 
leaves of absence from MIT that he received his experi- 
ence as an administrator. He served on the War Production 
Board, 1941-45, and was chairman of the Research and 
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Development Board of the Defense Department 1951-53. 
Among other government assigiunents, perhaps the most 
important was membership on the General Advisory Com- 
mittee of the AEC, 1950-56. Mr. Whitman is manted, has 
three children, and seven granddiildren. 

It was the 1955 Geneva Conference on the Peaceful 
Uses of Atomic Energy that made Mr. Whitman known to 
a \vider circle. He was the Secretary-General of that mile- 
stone on the road to free scientific communication between 
East and West, and some of the euphoria of those days 
will always be associated with him. He became a familiar 
8^t to ^e delegates as he sl^ftped imobtmsivety in and 
out of technical sessions, press ooofoenoes, and lom^es^ 
always unhurried, approachable, and relaxed. An atmo- 
sphere had been somehow created conducive to imsched- 
uled talk and the establishment of new friendships. Con- 
tributing to this atmosphere was a music room containing 
the best possible high-fidehty equipment and 1,500 records 
—a gift resulting from W^tman s conviction that music is 
m mdaae lai^uage of international understanding. It was 
Ibe oo^ ]dace «dwr» piess people did not try to g«t iater* 
views AM duib^ 12 luRni of ue day dekgaiss won to be 
found there in c omfort able diairs, eyes closed or scanning 
reports. It was an inspired idea. 

Laura Fermi reports in Atoms for the World that Whit- 
man would gladly have substituted concerts for some of 
the evening lectures considering the days were so packed 
with learning, but Academician Skobeltzyn (Soviet physi- 
cist and one of the conferences vice-presidents) deemed 
diat sdent&ts were at Geneva to wonc not play, and tiw 
lectures stayed on the pcogrami 

To his colleagues in Washington, Whitman's achieve- 
ment to date hes in making the science oflBce a more 
integral part of the State Department and in creating 
channels by which scientific knowledge and judgment are 
more effectively utilized in the administration. To the sci- 
entific community at large, a more important result of 
Whitman s tenure appears to be the liberalizing of ofiBcial 
pdicy in remrd to government aoientbts attoiding inter- 
natkoal comeieacet along widi nprasentativea tmai ca- 
tain Communist countries. For years the State Department 
has been reluctant to permit contacts which might imply 
a weakening of its policy of nonrecognition, but it has ap- 
plied the policy unevenly. Scientists from the Naval Re- 
search Laboratory have attended conferences along with 
East Germans and mainland Chinese, but in May, 1960 
three Public Health Service officers already in Moscow for 
scientific nwetingt w«re not allowed to attend a symposium 
where Chinese were present 

This distasteful blodc to free international exdiange of 
scientific information (making it harder, incidentally, for 
the State Department to recruit first-class scientists for its 
program) was faced realistically by Whitman. In reply to 
a direct question from the Fedieration of American Scien- 
tists in October, 1960, he said that while Uw dqtartment 
did not usually accredit an official U.S. govecnment dele- 
g»tum to intematioaal conferences at whidi Ae attendance 
of nationals of unrecognized regimes was eicpected, "this 
does not, however, preclude government employees from 
taking part in nongovernmental meetings at government 
expense without accreditation if the Department of State 
determines that tiienr partloqpatian is in the national in- 
terest." 

He same shift to a more liberal position can be seen in 
regard to visas. Mainland Chinese had been invited to send 
representatives to the Stowe Conferences on Sdioooe and 
World Affairs held in Vomoot, Septendier 1961, and al- 
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though no Chinese came, it was understood that their visa 
apphcaUons would have received equal consideration with 
other applications. On the oilier hand, responding to the 
Berlin crisis, a visa was not granted to a participant from 
East Germany. Hie State Departments jK>sition was that 
a request for a visa would be considered on its own merits 
in the hght of the purpose of entry into the United States. 

It was said of the 1955 Geneva conference that the 
United Nations staff enjoyed it more than most conferences 
because it seemed so clearly to be accomphshing some- 
thing. In Washington, too, Walt Whitman's quiet way of 
gating things to run smooth^ seems to bring results. 
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For the Military Bookshelf 



The Common Defenaet Strategic 
Programs in National Politics. By 
Samuel P. Huntincton. New York: 
Columbia University Press, 1961. 

Pp. 500. $8.75. 

Changing Patterns of Military Poli- 
tics. Samuel P. Huntington, edi- 
tor. Glencoe, Ulinois: The Free Press 
of Glencoe, 1962. Pp. 272. $7.50. 

Organising for Defense: The Amer- 
ican Military Establishment in 
the Twentieth Century. ByPAXJLY. 
R^MMOND. Princeton, New Jersey: 
Princeton Universihr Ptess, 1961. 
Pp. 403. 18.50. 

One of the more significant and en- 
couraging developments of the period 
since World War II has been the ap- 
pearance of a body of scholarly litera- 
ture dealing with all aspects of mili- 
tary activi^, a field formerly reserved 
for a smaB number of experts, usually 
in uniform. Reflecttng a concern with 
the problems of war and peace in the 
nuclear age, this literature represents 
the work of a group of civilians, most- 
ly historians and social scientists, who 
by applying the techniques and meth- 
ods of their own disciplines to the 
great issues of our time have sought 
to arrive at a better understanding of 
these issues and thereby hqpehiJfy 
contribute to iheb' sohition. VCTtii fbe 
passage of time, their work has be- 
come increasingly mature and sophis- 
ticated, and has had an impact far 
wider than most scholarly writing, 
both on the policy level where one 
can, for example, trace changes in or- 
ganization, strategic concepts and 
bui^eting in the Defense Dqiaitment 
to the writings of sudi men as Henry 
Kissinger, Charles Hitch, and Paul 
Nitze, and in the broadened public 
discussion of an area of public con- 
cern once considered the exclusive 
concern of the military. 

The maturity and importance of this 
type of scholarly writing is evident io 
uiree recent books, which constitate a 
significant addition to this body of lit* 
erature. All three share a negative 
quality, i.e., they do not deal, as does 
so much of the recent work on the 
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militar}' aspects of national security 

policy, with the substantive issues of 
policy that loom so large today. What 
thcv are concerned with are the in- 
stitutional mechanisms created to deal 
with these issues, tlie process by 
which these issues are decided and 
policies made^ and, finally, tlie en- 
vironment within qdiich mese proc- 
esses take place. Hey ded wim un- 
derlying and basic questions that af- 
fect and help to shape policy on the 
day-to-day matters with which policy 
makers customarily deal. In this sense, 
they represent a more valid ana of 
scholarly inquiry and perhaps a more 
enduring contribution than those 
works that seek solutions to immedi- 
ate issues by supporting, opposing, or 
offering alternatives to specific poli- 
cies and programs. This is not to say 
that scholars and scientists should not 
take a position on policy questions, or 
that they cannot contribute much to 
the resolution of such questions, but 
only to suggest that when tiiey assume 
such a tmo they are acting as publi- 
cists, advocates, and policy makers 
rather than as scholars or scientists. 

The author and editor of two of the 
volumes, Samuel P. Huntington, is 
well kno\vn to students of military af- 
fairs. In The Soldier and the State, 
published by the Belknap Press of 
Harvard in 1957, he presented an 
original and highly provocative studv 
of the theory and politics of civil mil- 
itary relations that opened up fresh 
vistas in an overworked field that was 
much discussed but little imderstood. 
Since then, as associate professor in 
the Department of Government and 
Public Law and associate director of 
tfie Institute of War and Peace Stud- 
ies at Columbia University, he has 
continued to work in the military field. 
The results of this work are set forth 
in two volumes published within the 
last few months, one of which he 
wrote and the other he edited. The 
first. The Common Defense: Strategic 
Proffoma in National PaiMca, dmls 
with military policy between 1945 and 
1960 in terms of politics and decision- 
making. The second. Changing Pat- 
tema of Mittmy PoUtIca, is a collec- 



tion of essays dealing with the role of 
force in society under the dianged 
conditions created by the cold war 
and military technology. 

The theme of The Common Defense 
is clear from the subtitle. What Hunt- 
ington attempts to do is describe the 
policy process as it relates to strategic 
programs, i.e., the size of the militaty 
effort; fbroe levds, and weapons, in 
tfao same way Aat any political sden- 
tist would describe die process by 
which government policy, whether it 
be foreign, fiscal, or agricultural, is 
made. He views military policy dur- 
ing these years of rapid change from 
various perspectives and seeks to de- 
rive generanzations concerning the 
formation of such policy. Throughout 
he stresses the dual character of mili- 
tary policy, reflecting as it does the 
domestic and international goals of 
the nation. "If this book has any dis- 
tinctive message," he writes, "it is that 
military policy can only be imderstood 
as the responses of the government to 
oonflictihg pressures frmn its foreign 
and domesnc involvements." 

Though the focus of The Common 
Defense is on the policy process rath- 
er than on policy, it nevertheless deals 
at some length with specific policies. 
Nor could it be otherwise. It is hardly 
possible to explain the way in which 
strategic programs were shaped and 
adopted without consideration of the 
strategies tihey were designed to im- 
plement. Thus the reader will find 
much in the book that is of value in 
understanding the various strategies 
proposed since 1945. There is a val- 
uable chapter, for example, on "The 
Search for a Stable Deterrent" which 
describes the evolution of the deter- 
rent Strategy from 1945 through the 
Truman and Eisenhower admbiistra- 
tions; and another on "Innovations of 
Strategic Programs" that deals not 
only with deterrence but with Euro- 
pean defense, continental defense, 
and limited war. 

Professor Huntington has an excep- 
tional ability to get at die heart of a 
problem. He is a keen and peioeptfve 
observer, skillful in marshaling his 
evidence, and bold in drawing signif- 
icant conclusions. One may frequent- 
ly disagree, but his generalizations are 
invariably useful in dealing with dis- 
parate and sometimes conflicting data. 
Facts long known and almost trite 
take on new meaning as he uses them 
to support his analy^. His analogy of 
policy making wraiin the executive 
branch with the legislative process 
(Chapter III) is an example. So also 
is his analysis of interservice oompeti- 

BuUetbi of ^ Atomic ScienOsta 



Copyrighted material 



tion (Chapter VI) and hia character- 
izatioa of this rivalry as oastellation, 
Le., tibe construction by eadbi oS the 
services of institutioiial and political 

defenses resembling the elaborate fbr- 

tificatioMS of medieval castles. 

Changing Patterns of Military Poli- 
tics also deals with the political proc- 
ess, but it is the politics of the mili- 
tary as a class with which it is con- 
cerned rather than the politics and 
processes that produce die military 
policy of a nation. Moreover, Chang- 
ing Patterns has a broader canvas 
than The Common Defense; it deals 
widi foreign as well as American miU- 
tary groups, and ranges from new 
forms of warfare to the lobbying ac- 
tivities of tbe National Guard. Final- 
ly, like most ^mposiums, it consists 
of divergent essays of var. ing quality, 
having, as the editor says, "neither 
common subject nor common method." 

Yet the essays have a common 
theme— the impact of the technologi- 
cal revolution in weaponry and the 
cold war on military concepts and 
forces. Some of the essays describe 
the effects of these charges; others 
sedc to formulate generaUzatiOns ap- 
plicable to these and other develop- 
ments. Among the latter are those by 
Huntington and Harold D. Laswell. 
Professor Huntington deals with t%vo 
major types of internal conflict, revo- 
lutionary war and coups d'etat, both 
very different from &e traditional use 
of violence between states. In view of 
the nudear stalemate and die increas- 
ing resort to force to resolve internal 
ideological differences and bring 
about pohtical and social change, the 
necessity for understanding this type 
of war is more important than ever. 
Huntington's analysis is particularly 
timely and points the way to further 
research in diis area. Harold Ijaswell 
uses the occasion to reexamine the 
garrison state hypothesis he first for- 
mulated almost a quarter of a century 
ago, and finds no reason to discard it. 
Rather he believes that, unfortunately, 
his hypothesis stiU provides "a proba- 
ble image of the past and and future 
of our epoch." 

It is neitha possible nor necessary 
to describe in detail all sevon essays 
in this stimulating volume. Among the 
more interesting is Laurence Rad- 
way's study of the NATO Defense 
College as an example of miUtary be- 
havior in an international organiza- 
tion; Raoul Girardet's analysis of the 
cMa in civil military relations in 
FHnoe, a case study that hdds im- 
portant lessons for those concerned 
with die political role of the military 
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in the United States; and Martha 
Derthick's excellent study of the Na- 
tional Guard as a military lobby. Not 
Imst anuHig the contributions of this 
volume is we thirty-page critical bib- 
liography of military writing, the best 
this reviewer has seen to date. 

Military pohcy, Huntington re- 
marks at one point, can be roughly 
divided into strategy and structure— 
a useful distinction diat has beoa em- 
ployed with profit by others. Hunting- 
ton himself deals with strategy, and 
more particularly, strategic programs. 
Structure, which relates to organiza- 
tion, manpower, budgets, supply, etc., 
he treats only cursorily. Fortunately, 
the first of these has been dealt with 
most satisfactorily in Organizing for 
Defense: The American MiUtary Es- 
tt^j^^ment In the Tmeaiie&t Century, 
by Paul Y. Hammond, of the pditica] 
science department at Yale. 

Professor Hammond's study has the 
large merit of a longer historical per- 
spective than Huntington's work. It 
was as a result of the war with Spain 
at the turn of the centiuy that the 
United States first adopted the general 
staff system, and Hammond quite 
properly begins his study at this point. 
Thus, the first half of the book deals 
with the period down to 1945. In 
these chapters Hammond traces the 
development of institutions and doc- 
trines devised to meet the organiza- 
tional problems of modem war: the 
general staff system of the Army, the 
Navy's bureau system, the place of air 
po\\ er within each of the services, and 
the mechanism of interscrvice plan- 
ning that began with the establish- 
ment of the Joint Board in 1903 and 
led ultimately to the Joint Chiefs of 
Staff. Most attention is given to the 
general staff system, and its eventual 
toiumph is attaribut«l to the allianoe 
between the Secretary of War and 
Chief of Staff against internal attacks 
from the powerful bureau chiefs and 
external attacks from Congress. The 
World War II period is covered in 
some detail, with separate chapters on 
the War Department; the Navy De- 
partment and the Joint Chiefa of Staff. 
This poriod saw the spectacular rise 
of air power to virtual autonomy and 
the development of the JCS s\stem, 
based partially on die earlier Joint 
Board model and partially on the Brit- 
ish Chiefs of Staff. 

The second half of the volume deals 
with developments since World War 
n and is focused largely on the con- 
tinnii^ pnicess of unmcation. Starting 
with ue drive for nnification whicE 
began earty in die war, Hammond 



describes the controversy over unifica- 
tion, the eventual passage of the Na- 
tional Security Act of 1947, and the 
various teoiiganizations of the De- 
partment of Defense since. He leaves 
little doubt that major forces are tend- 
ing toward increased centralization of 
control in the hands of the Secretary 
of Defense, and in his final chapter 
considers various pr(qMsals for im- 
proving the existing orgftnization, 
ttiough he himself offers no scdutions. 
His treatment throughout is critical 
rather than descriptive, the historical 
narrative providing the framework for 
analysis in terms of organizational 
theory and practice. 

Central to Hammond's discussion 
of organization is the question of ci- 
vilian control. How does one achieve 
die efiSdency and economy required 
in modem war without jeopardizing 
civilian control of a far-flung and high- 
ly complex military estabhshment? 
"Too much control may be as danger- 
ous as too httle. Where should one 
draw the line? And what provisions 
must be made to assure proper co- 
ordination between the pohtical and 
military agencies of the government? 
These are the major questions that 
had to be answered in each reorgani- 
zation of the military high command 
since 1900, and these are the ques- 
tions that Hammond deals with in his 
discussion of the ^neral staff, the 
Joint Chiefs of Staff, and the secre- 
taries of the military departments. 

These three books, then, provide a 
comprehensive and informed descrip- 
tion of the way the U.S. mihtary es- 
tablishment is organized, how it op- 
erates in its relationship to other agen- 
cies and l»andies of die government, 
the ^essures on it from within and 
without, the role it plays in the for- 
mulation of policies, and the way in 
which it exercises control over the ex- 
ecution of these policies as they apply 
to the military. These books are not 
easy reading, and the reader will find 
much in them that he cannot accept. 
And diis reviewer would like to regis- 
ter a personal but probably vain pro- 
test again the practice of placing foot- 
notes at the back of a chapter or book. 
But taken together, the three volumes 
add much to our understanding of the 
military as a class and as an institu- 
tion. One would need only to add a 
comparable study on the economic as- 
pects of national security to round out 
a small library on the strategy and 
structure of the military establishment 
in the United States today. 

Louis Morton 
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Toward World Rule of Law 



Sympoiium on Next Steps in Ex- 
temUng Ifce Itiile of Law, Notre 
Dame Lawyer, Vol. S7, No. 1. 1961. 
Iim 

Hundreds of normally tough-mind- 
ed, no-nonsense American lawyers are 
today excitedly working toward a 
vague and undefined goal— the rule of 
law. The vigor that such lawyers ha- 
bitually display in Uie solution of 
wmdaao prablBms of prfvate clients 
is not misting in this mora selfless 
endMvor. AxOcks on the rale of law 
crowd the pages of professional legal 
journals. Committees are formed. 
Huge sums of money are raised. Am- 
bitious conferences are commonplace. 
In this year alone conferences were 
organized by Americans in such dis- 
tant ]^aoes as Tol^, San Jose, and 
Lmos, N^eria. There has even been 
a World Role of Law Center estab- 
lished at Duke University. 

The basic idea behind the concept 
of the rule of law is that law, rather 
than force or arbitrary action, should 
govern the settlement of disputes. But 
as should not be suipiising, there is 
not complete agceement coneeming 
content. Some entfansiasts emphasize 
flie development of more stringent 
rules of international law to control 
arbitrary action by nations and of 
more effective tribunals to enforce 
those rules. Others concentrate on the 
establishment of independent judiciar- 
ies and on protection against arbitrary 
action by government ia new and de- 
veloping nations. A leading institution 
of the latter type is the International 
Commission of Jurists, a nongovern- 
mental organization of lawyers and 
jurists from a number of countries 
with a secretariat in Geneva headed 
by Sir Leslie Munro, former president 
of the United Nations General Assem- 
bly. 

Illustrative of activities emphasizing 
the former, or international law, ap- 
proach to the rule of law was a Sym- 
posium on Next Steps in Elxtending 
the Rule of Law held at Notre Dame 
in April, 1961. The five papers there 
presented, on the whole interesting 
and competent pieces of work by 
leading lawyers and political scientists, 
reflect some of the uncertainties con- 
cerning the content of the rule of law. 

In me first paper Wallace McClure 
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argues that, contrary to presently ac- 
cepted U.S. constitutional principles, 
treaties should be superior in domestic 
courts to all acts of Congress. In par- 
ticular, he would reject the presently 
accepted rule that a subsequent act 
of Congress which is clearly incon- 
sistent with a prior treaty, while not 
reheving the United States of its in- 
ternational obhgation, nevertheless su- 
persedes that treaty as domestic U.S. 
law. 

Arthur N. Holcombe stresses 
need for improved law-making ma- 
chinery at the international leveL Crit- 
icizing the present reliance on ineffi- 
cient multilateral negotiations at ad 
hoc international conferences, Hol- 
combe suggests that greater use 
should be made of the procedure of 
amendment of Ae XMted Natitms 
Charter. Through the two-diirds rati- 
fication procedure, the new agree- 
ments could be made binding on dis- 
senting members. Moreover, a more 
convenient forum for negotiation 
would be continuously available. Hol- 
combe further envisions, in that dis- 
tant day when the cold war has dis- 
appeared, the growth of Ae United 
Nations into a bicameral legislature 
with the General Assembly and the 
Security Council as the two houses. 

Stanley D. Metzger, more interested 
in what is possible in the present state 
of world a£Eairs, emphasizes that no 
nation will agree in advance to sub- 
mit its conduct to external legal con- 
trol except within narrow, specifically 
defined limits. He therefore suggests 
working out the world's problems 
through cooperative action within ex- 
isting institutions. 

The remaining papers, provided by 
Charles S. Rhyne and Louis H. 
Mayo, are particularly interesting in- 
sofar as tfaw reflect divergent ap- 
proaches hi the rule of law movement. 
RhxTie isolates as a dominant clement 
of the present inefiBciency of interna- 
tional legal controls an uninformed 
world pubUc opinion and, in good 
American fashion, suggests organiza- 
tional solutions such as an interna- 
tional institute on ihe rule of law, and 
a world law year, pattncned on the 
bitemational Geophysical Tear. Mayo, 
on the contrary, largely ignores the 
rule of law and focuses on the in- 
creasing complexity of decision-mak- 



ing. To Mayo the prime barrier to the 
attainment of world law and order is 
the comphcating effect of growing 
technology and industrializatiim on 
problems facing public ofiBdals. 

The Mayo position contains much 
wisdom. The problems of the cold war 
are largely pohtical, not legal. Even 
domestically we normally work out 
political problems through poUtical 
ptocesses, not in the courts. I^w will 
not soon replace diplomacy in inter- 
national affairs. 

The rule of law movement is useful 
insofar as it counters forces of isola- 
tion, particularly within the legal pro- 
fession. Through this movement we 
may be able to take small, concrete 
steps toward more effective intenUf 
tional 1^^ controls. One each step 
might be the abolition of the Oonnaify 
Reservation which now permits the 
United States to be its own judge on 
certain questions involving the juris- 
diction of the International Court of 
Justice. If the movement leads us, 
however, to i^oore the political nature 
of our prdUons and to beUeve in sim- 
ple sohiiioos, it will be a dissennce 
and a sonice of fatnm diailhiskm. 

CennbtbW.Dam 



rjke IrrevenOtle Decision, 1939- 
1950. By Robert C. Batchbuisb. 
Boston: Houghton Mifflin Com- 
pany, 1962. $5.00. 

Immediately after the bombing of 
Hiroshima and Nagasaki a few church- 
men raised their voices to decry the 
use of atomic bombs, but opinion was 
by no means unanimous; the Pope did 
not condemn the bombing, and some 
church spokesmen condoned it on the 
grounds that it had saved lives. Ethi- 
cal judgment at that time was passed 
under Sie shock of the suddenly ap- 
prehended atomic destructiveness, 
without full knowledge of the facts. 
Now, almost seventeen years later, 
Robert Batchelder, who holds a B.A. 
ia. mathematics and a PhD in Chris- 
tian social etibics (and has been a pas- 
tor), re-examines die moral question 
dispassionately, in the light of the 
ethical principles operating in war- 
time. His book is a lucid and detailed 
historical analysis of the steps that 
led to the decision to use the bomb 
and of the alternatives to each step 
taken. It interprets the thinldne be- 
hind the actjoDS of scientis t s ana pol- 
icy makers, and fflustrates die stand 
or the Christian churches. 

After the deep self-criticism to 
whidi atomic sotontists have aoeos- 
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tomed us, Dr. Batchelder's book 
comes almost as a surprise. For, 
though he clearly would like to con- 
denm the use of the bomb, he cannot 
do so by rigidly applying Christian 
moral codes, modified as they were by 
the necessities of war. The churches 
have always accepted the doctrine of 
the just war and are not against war 
per se or the means of waging war. 
In tihe case of the atomic homi, the 
moralist has two fundamental ap- 
pioadies to dioose from ta rendering 
judgment. One, which Dr. Batchelder 
calls utilitarian, or calculative, con- 
siders and evaluates the consequences: 
since the bomb cut short the war and 
saved lives, the decision to use it was 
the dioice of tlie lesser evil. The sec- 
ond approach is formalistic and con- 
siders me act in itself: bebig a direct 
attack on civih'an population, use of 
the bomb was forbidden by moral 
standards. A fire raid, however, or a 
mass bombing, is morally equivalent 
to the use of the bomb, and fire raids 
and mass bombings did not arouse any 
true opposition from the churches. A 
fire raid on Hiroshima, which the 
churches would probably have not 
condemned, would not have brought 
the vvai- to an end. "Although in one 
dimension (that of form) the two 
raids are morally equivalent, in an- 
other dimension (that of conse- 
quences) one is much better than the 
odier . . . certainly it was better on 
moral grounds that the lolling and die 
disruption of Japanese civil lue should 
stop than it should continue." Thus 
Dr. Batchelder reluctandy accepts the 
atomic bomb in the historical oontezt 
of its use. 

The dilemma of thA fnheBent im- 
morality of nuclear weapam and ibe 
statesmen's responsibility to defend 
their nation has not been solved by 
existing ethical codes, and Dr. Batch- 
elder closes his book with a plea for a 
new ethic. "The development of such 
an ethic for the nuclear age is surely 
one of the most urgent tasks confront- 
ing both moralists and statesmen to- 
day." 

Dr. Batchelder has painstakingly 

examined historical sources, and his 
book reveals the serious deficiency in 
the literature. Most of the books on 
the history of the Manhattan Project, 
though good in many respects, are ei- 
ther inaccurate and somewhat biased, 
like Jun^s Sr^Oer Aon a Thousand 
Suiu, or present too personal a view, 
like Compton's Atotnie Qaest, or were 
never meant for reference, like this re- 
viewer's Atoms in the Family. Sixteen 
years after its publication, H. D. 
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Smyth's very technical Atomic Energy 
for MUitary Purposes is still the only 
entirehr reliable book on this subject. 

Publication of two more bodes has 
just been announced; General Ledle 
R. Groves, Now It Can Be Told, a 
personal story of the Manhattan Proj- 
ect reflecting tlie military point of 
view; and Richard G. Hewlett and 
Oscar E. Anderson, The New World 
1939-1946. This last is the first vol- 
ume <d the offictal history of the AEC, 
and fills many g»ps in the previous 
accounts of me uranium project. 

Laura Febmi 

The Price of Liberty. By Alan 
Barth. New York: The Viking 
Press, 1961. Pp. 193. $4.50. 

Alan Earth's writing reflects a per- 
sistent concern with the problems of 
order and hberty. After two critical 
and eloquent books during the Mc- 
Carthy decade, The Loyalty of Free 
Men and Government by InoesUga- 
tion, which dealt with issues gener- 
ated by Ae excitement over domestic 
Communism— issues that were in a le- 
gal no man's land, in tiiis book he 
shifts focus to Anglo-American crimi- 
nal procedure. This time he has 
moved to the very stronghold of legal 
norms— the ccmstitutional rules of pro- 
cedural dxiB process in criminal cases, 
and he coma not to criticize but to 
praise and to inform the public of its 
heritage. Although his training is that 
of a journalist, he has executed ad- 
mirably the exacting task of discuss- 
ing a complex body of law, never los- 
ing his main theme in detail and nev- 
er slipping into technical error. And 
be has Drought to his task two special 
strei^tfas, an efihotive and lucid slyk, 
and a contagious enthusiasm for the 
values the law here embodies. 

The book deals essentially with 
three topics. The first four chapters 
cover the limitations on the power of 
the police to detain and arrest and to 
exact confessions. The next three 
chapters explore the limitations on 
the power ol the police to collect evi- 
dence and deal widi searches and 
seizures and wire tapping. A third 
unit discusses the obligation of the 
state to provide legal counsel for the 
indigent criminal defendant. A final 
chapter handles more broadly prob- 
lems of punishment and rehabilita- 
tion. 

He has thus selected some oential 
aspects of fbo due process ideal which 

illustrate both the poUcy of reducing 
the risks of convicting the innocent 
and the mote einstve policy of reduc- 



ing the risks of invading privacy. One 
cannot but wish, however, that he had 
chosen to give his essay greater cen- 
trality by drawing a wider net to as 
to have included such additional as- 
pects of procedural decency as the 
right to trial by jury, tlie right to a 
public and prompt trial, the prohibi- 
tions against double jeopardy, against 
vague and uncertain definitions of 
crime, and against retroactivity, and 
QaaSfy the most perplexing Hberty, die 
jMiviuege against seu-incrim {nation. 

The contrasts between this book 
and his two earher essays point to a 
fascinating but difficult issue with 
which he does not attempt to wrestle 
in the current book. The issue is why 
our society is so decent and patient 
when pursuing the criminal with the 
full power of die criminal law and so 
much given to excess and impatience 
when pursuing subversives with the 
noncriminal sanctions of loyalty oaths, 
congressional investigations, deporta- 
tion proceedings, and loyalty secuxit)' 
hearings. Perhaps someday Mr. Barth 
will give us an essay exploring this 
ambivaleiice toward procedural decen- 
cies. In the meantime we are grateful 
fm the present volume. 

Habby KaLiVen, Jr. 

Science and the Nation. By J. Stefan 

DupEE and Sanford A. Lakoff. 
Englewood Cliffs, New Jersw: Pren- 
tice-Hall. Inc., 1962. Pp. 185. $1.95. 

No student of contemporary gov- 
ernment can disregard the effect of 
science and technical innovation on 
public policy. The big decisions we 
make in foreign poHcy are those ap- 
proved or found necessary by at least 
one body of scientific opinion. One 
need only cite President Kennedy's 
decision to resume nuclear testing in 
the atmosphere to illustrate this point. 
Thanks to Sir Charles Snow, we have 
been made acutely aware of the re- 
lationship between science and gov- 
ernment and how it may fix our oes- 
Uny. Bat vAat are the pcactfeal as- 
pects of this relationsbp today in die 
United States? 

J. Stefan Dupre and Sanford A. 
Lakoff, assistant professors of govern- 
ment at Harvard have written a co- 
herent, straightforward accoimt of the 
rising d^endence of government on 
science and tedmology since World 
Wax L Mort of their basle material is 
drawn from Congressional hearings 
and government agency reports. It is 
not particularly well exploited, how- 
ever. Some <n the scandalous, in- 
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Letters to the Editor 

Civil Defense 



triguing, and even hilarious disclo- 
sures in these documents which might 
have brought the book to life are left 
out. 

It seems to me the authors do not 
explore as fully as Congress did the 
impUcations of the contracting out 
system. This is the device by which 
the armed services and some agencies 
buy civilian brains and talent to com- 
pete with each other, at appalling cost 
and waste of time. One result of con- 
tracting out has been to defer reform 
in the federal civil service. Many good 
scientists have found the system much 
too rigid to tolerate. By contracting 
out for their services, the military and 
civil agencies simply bypass the civil 
ser\'ice problem and thus cut off pres- 
sure to solve it. 

Dupre and Lakoff draw a clear pic- 
ture of government's dependence on 
science. But they do not consider in 
any detail the other side of the coin, 
the dependence of science and the 
scientist on government. This is the 
aspect of the relationship that should 
alarm the scholar. Insofar as research 
and development are financed by 
taxes, the pohtician has a measure of 
control, not merely over the research 
but over the research man as well. If 
anyone wonders how far this has gone 
let him try to interview for pumica- 
tion a scientist in a federal laboratory 
or oflBce without a monitor being 
present. The monitor is a federal press 
agent and he may terminate the in- 
terview if he feels it is going against 
the interests of the agency or the 
agency boss. 

One cannot forget that the interac- 
tion of science and government cuts 
both ways. Dupre and Lakoff have 
given us a scholarly account of its ef- 
fect on government. Its effect on sci- 
ence and the scientist bear further il- 
lumination. 

Richard Lewis 

Population Perspectives. By Philip 
M. Hauser. New Brunswick, New 
Jersey: Rutgers Universit\' Press, 
1960. Pp. 183. $3.50. 

A concise summary of the data 
about population increase, first with 
reference to the entire world and then 
with reference to the United States. 
The consequences and imphcations of 
the present rate of growth are clearly 
set forth. Hauser believes that the 
present rate of population increase 
cannot long continue without jeop- 
ardizing world peace and the welfare 
of all mankind. A sound national pol- 
icy requires prompt measures. 
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1 wonder what Mr. Piel meant to 
accomplish by his attack on civil de- 
fense. At a time when people have 
begun to want shelters from fear of 
the consequences of nuclear bombing, 
does he really believe he can scare 
them into not wanting them? When 
he quotes "one set of calculations" 
(sic) as predicting that "a 1000- 
megaton (sic) bomb . . . could set six 
of America's western states afire," 
does he really believe this sufiBces to 
make us accept his conclusion: "It 
may be that the effects of the fire- 
storms are, literally, unthinkable?" 
Did it not occur to him that instead 
of making his readers stop thinking, 
he might have stirred them into ask- 
ing who the unnamed calculator was, 
whether he checked it and found it 
valid, whether firestorms can develop 
at all outside of heavily built-up areas, 
and what the chances are of surviv- 
ing firestorms in shelters supplied 
with oxygen tanks. . . . 

Neither our alliances, our bases, 
our planes, nor our missiles have 
given us absolute security. Why de- 
mand that civil defense do the im- 
possible? The test of a shelter sys- 
tem should not be whether it guaran- 
tees to save all the people under all 
imaginable circumstances, but wheth- 
er it promises to save a great manv 
people under the most probable cir- 
cumstances. Mr. Piel has not proved 
that such protection is unobtainable; 
in fact, he has not even tried to do so. 
He has not touched upon the crucial 
technical issues. Instead, he has tried 
to overawe us with the enormity of 
the problem as a whole, with its 
frightening aspects, its difficulties and 
uncertainties. He does not argue the 
infeasibility of nuclear defense— he im- 
plies it. 

All of Mr. Piel's technical state- 
ments are wide open to technical 
counterarguments. But he would nev- 
er accept a decision on technical 
grounds. In the end, it turns out that 
for Mr. Piel the pros and cons of civil 
defense add up to mere shadow- 
boxing. For he regards the federal 
civil defense program as a step in the 
"escalation of violence." While civil 
defense was made to appear infeasi- 
ble a moment ago, it now encourages 



our statesmen "to take larger risks," 
and "it invites a preemptive strike." 
Obviously, the same objections could 
be raised against any measure de- 
signed to strengthen our defensive or 
retaliatory power. We must conclude, 
therefore, that what Mr. Piel really 
wanted to say was, "Let us drop out 
of the arms race." I submit that it 
would have been better had Mr. Piel 
frankly said so instead of disguising 
his thoughts as an attack against civil 
defense. If he had chosen that broad- 
er framework, it would hardlv have 
been possible for him to ignore his 
obligation to explain why we need 
not fear that the policy he recom- 
mends would not result in a lessening 
of that "iron compulsion" by which 
"both sides are driven to the confer- 
ence table"— the absence of such an 
explanation being the most conspicu- 
ous shortcoming of Mr. Piel's article. 

Walter W. Marseille 
Berkeley, California 

In response to Gerard Piel's article 
"The Illusion of Civil Defense," I 
agree with him. Nuclear war is un- 
thinkable, it would be catastrophic. 
God-fearing people cannot even coun- 
tenance the thought. But, I ask him, 
and the countless others like him that 
are spreading the gospel of "bend our 
time, money and energies toward 
peace," how do you propose to make 
your theories work? Don't tell me 
that good begets good and evil begets 
evil; this is fine for rational civilized 
people, but detail for me how uni- 
lateral disarmament (and we did it) 
helped deter Hitler, Mussolini and 
Tojo from their collection of inhu- 
manities leading up to World War II. 
Detail for me, if you can, how 100 per 
cent dedication to peace, without ade- 
quate defense, deterred Red China 
from raping Tibet. Explain how Goa 
slipped on preventing Nehru from ag- 
gression. 

The plain, hard, cold fact remains 
that a Godless regime is not morally 
bounded. As Stalin once remarked: 
"How many divisions does the Pope 
have?" The only thing we have to 
judge the communists and dictators 
by is past action. The present road 
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to United States peril is strewn with 
good intentions and strict compUance 
with our sacred word on our part and 
with deceit, duplicity and double- 
dealing on die communists' part 
Have Mr. Piel explain for us how he 
would trust Khrushchev and Mao 
Tse-tung or even how he would get 
Khrushchev and Mao Tse-tung to 
trust each other! 

I say, let us tiy any and all manner 
of hcmorable means to insuie peace. 
But; while we are doing ft we must 
remain so strong diat no doubt re- 
mains in anyone s mind of our capa- 
bility to survive. The oft-proposed ar- 
gument that civil defense will con- 
vince Khrushchev that we are bent on 
war is poppy-cock. Khrushchev is 
only interested in one tUng: can he 
win. Or can Mc. TSel prove otlieiwise? 

As for fostering a war acceptance 
among the U.S. population, what is 
Mr. Piel's alternative? Acceptance of 
the communist dictum that eventually 
they will take us over? To use the 
oft-quoted cliche, this sounds like 
lettw red than dead." My God, 
where would we be now if me pio- 
ners had rejected tlie doctrine of idf- 
defense? For diat matter we had 
tried to do burfness wifli Hitler? 
There comes a time when to turn the 
other cheek means give an inch and 
they will take a mile. I, for one, 
would be willing to "give another 
inch" if Mr. Piel can show me con- 
clusively that the Reds will not take 
another mile, but not untO. In the 
meantime our very survival dictates 
we must maintain our defensive pos- 
ture, both militaiy and civil defense. 

C. A. Faviu. 

San Diego, CaUfomia 

I have been following the shelter 
debate with much interest and have 
collected and analyzed the informa- 
tion and arguments available. I must 
commend and heartily endorse the 
shelter statement of the Federation of 
American Scientists that appeared in 
your Felnuaiy issue as being one of 
the most intelligent, objective, and 
rational expositions so far to appear 
on this complex and controversial 
topic. I must also state my objection 
to the position of Mr. Piel and the 
signers of the open letter in two im- 
portant respects. 

First, their arguments are against 
the possibility, probability, or feasi- 
bility of thermonuclear war and not 
against the effectiveness of shelters. 
Sixteen years ago scientists may have 
oved war obsolete but unfortunate- 
not to the Soviet or Chinese gov- 
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ernments. Another point stressed by 
both Mr. Piel and the open letter is 
the magnitude of post-attack prob- 
lems and ag»in is not directed at the 
shelter question. In fact, post-attack 
problems would exist with or without 
shelters; the only difference is there 
would probably be less people around 
to face them. 

Second, they libel and insult the in- 
telligence and morale of the Ameri- 
can people and our govonment when 
^3aey imply that the existoioe of shel- 
ters increases in any significant way 
the probability of thermonuclear war. 
All official publications and responsi- 
ble studies of the problem have 
painted a somber picture of mass de- 
struction and loss of life regardless of 
the attack pattern hypothesized or the 
existence of tibe most ambitious civil 
defense program. As for shelters pro- 
voking an attack, surely hardening of 
our missile bases and construction of 
additional Polaris submarines is in- 
finitelv more provocative. With the 
current balance of power we would 
certainly have to threaten the USSR 
with more than a modest civil de- 
fense program to push than to ride 
thermonudear catastiophe. 

Mr. Piel is correct when he s&ys 
fallout is one thing we can worry 
about— and do something about. It is 
not our only worry certainly, but that 
should not prevent us from taking 
prudent effective action in an area 
where tiiis is possible. Froblems of 
counter eoonon^ attacks, thennal at- 
tadcs and post attedc recovery also 
need much consideration; and this 
has correctly been pointed out, but 
denying the possibility of their solu- 
tion and therefore their occurrence is 
not constructive, realistic, or germane 
to the spedflo question (i the faOout 
shdter. 

QtK»eB CavmsGOku, M.D. 
Oakland, Caiifomia 

Hiroshima 

Mr. John J. Robinson's review of 
Robert Jim^ s CMdrm of ^ 
(February Bulletin) characterizes 

Mr. Jungk as "militantly humanistic" 
and his novel as "dominated by emo- 
tional bias." He deplores Mr. Jungk's 
"failure" to achieve "the insight of 
Tolstoy, who conqwehended the anat- 
otay of war and peace." This the pres- 
ent writer finds an amazing state- 
ment: is the reviewer certain that 
Tolstoy, living today and co nfro nBng 
Hiroshima and Nagasaki, wodd not 
be militantly humanistic? 
Decidedly we need more and more 



humaneness, not less. We should be 
grateful that an increasing number of 
dedicated scientists are becoming so- 
cially responsible, pleading with gen- 
uine emotion that we employ reason 
and loving kindness in order to out- 
law and prevent such war crimes in 
the future. 

Jungk, says Mr. Robinson, "seems 
unaware of that universality of suf- 
fering whereby disease, death, and 
disintegration are tiie fate of all com- 
ponent tilings in unending change." 
A neat paraphrase: however. It was 
not nature that perpetrated disaster 
upon those non-military cities. It was 
our calculated and meaningless cruel- 
ty and it now caUs for atonement. 

As for reports given by laymen who 
have visited Hiroshima hospitals and 
the pitiM victims still existing in huts 
alone the river, their reports seem in- 
credS>ly unemotional considering the 
suffering witnessed. 

In short, the reviewer surveys "the 
anatomy of war" from a much too 
lofty mist-enshrouded eminence. We 
need to be objective, get down to 
earth, and abolish war. 

Ingebabd Upfmam 
Menh Pmie, CaSfomta 

For years I have grown accustomed 
to reading tiie Bulletin of the 
Atouic KasNTisTs with admiration 
and gratitude for the enlighteimient 
it always has brought, but a book re- 
view in your February issue is so un- 
Uke your consistently human attitude 
that I must protest. 

I had finished reading Children of 
the Ashes only a few days before 
reading the review of it in your maga- 
zine ^raldh was written by one of ue 
doctors with tlie Atomic Bomb Cas- 
ualty Commission in Hiroshima whose 
work is devastatingly described in 
the book. It is deplorable that Dr. 
Robinson, instead of acknowledging 
the cold-heartedness masquerading as 
scientific objectivity in which the 
Commission was conceived and oper- 
ated, insists on trying to ratknuuize 
the crueky of our conduct 

The reviewo's concluding para- 
graph, contrasting the book's caU for 
a fight to preserve life against the de- 
struction of nuclear war with the 
Buddhist view that life is a gift of 
grace, shows how confused his ndoA 
is. Certainly life is a gift of grace as 
it comes from the Creator, bat It does 
not f dlow &at we shodd dieiefore 
accept destruction from die hand of 
man. 

Alice Cooper 

Umona, Florida 
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News and Reports 

Tristram Coffin Comments 



WASHINGTON-On a misty, sweet 
day of Indian summer 17 years ago, 
in a small and crowded room of 3ie 
old Senate 0£Gce Building, there be- 
gan a struggle. American science 
moved to block the military from con- 
tinuing its wartime control of the 
atom. 

The military, through big, bulky, 
red faced Rep. Andrew May— who 
later became involved in a scandal 
over military contracts— supported a 
bill to give the armed services virtual 
decisive control. Weeks of testimony, 
debate, and cloakroom dealing pro- 
duced instead the McMahon Bill v^th 
an Atomic Energy Commission, a ci- 
vilian body, and a Joint Atomic En- 
ergy Committee of Congress, whose 
job in effect was to make sure the ex- 
ecutive did not turn over control to 
the military. 

What has happened in the tragic 
years between that autvunn and to- 
day? Brien McMahon is dead. The 
military thrust its foot in the door of 
the original commission when Presi- 
dent Truman, at the urging of De- 
fense Secretary James Forrestal, 
named Lewis Strauss to the AEC. 
During the Eisenhower Administra- 
tion, the AEC did little more than 
second Pentagon decisions. The origi- 
nal Commission made a searching in- 
quiry through the General Advisory 
Committee, on the hydrogen bomb 
dilemma, and then made recommen- 
dations to the President. Mr. Ken- 
nedy in his public statement on re- 
newed tests did not indicate that the 
views of the AEC or the scientific 
community had been solicited. 

The Joint Committee, which has 
become institutionalized with a very 
elegant suite of oflBces does not have 
a science advisory committee, nor did 
it make any effort to find out from a 
broad section of competent scientists 
their views on the value of testing. 
Yet its members constituted the most 
potent pohtical unit demanding tests. 
The chairman. Rep. Chet Holifield, 
was heard again and again insisting 
that the United States constantly test 
new nuclear weapons. It was Holifield 
who, when confronted with earnest 
yoimg students petitioning for an end 
to tests, barked, "You're full of balo- 

42 



ney." Senator John Pastore, a high 
ranking member of the Joint Commit- 
tee, refused to see the students, ac- 
cording to their reports. (The Presi- 
dent arranged for his top aides, Mc- 
George Bundy and Theodore Soren- 
sen, to talk to a delegation of the stu- 
dent peace marchers.) Rep. Melvin 
Price, another member, grumbled 
mightily because Dr. Hans Bethe in a 
lecture td Cornell students minimized 
the military necessity of testing. The 
Joint Committee held no hearings af- 
ter the Soviet monster tests on the ad- 
visability of renewed western testing. 
In fact, it might be argued that the 
Joint Committee today is httle more 
than a Congressional megaphone for 
military thinldng on nuclear matters, 
and has less objectivity than the Sen- 
ate Armed Services Committee, 
which, having been in the game 
longer, is not quite so awed at the 
sight of brass buttons. (Senator Clin- 
ton Anderson, former chairman of the 
Joint Committee, is an exception. He 
is willing, no, insistent that the ad- 
ministration provide more information 
to the public on nuclear problems. He 
might arrive, as he did, at the same 
conclusion as Holifield, only after 
closer consideration.) 

The Joint Committee merely re- 
flects Congress as a whole. As Joseph 
Alsop pointed out in a recent coliunn, 
mihtary contracts have become the 
prize patronage. Thousands of jobs are 
involved in each award and Congress- 
men scramble about to the Pentagon's 
favor. There is also an inherent fear 
in most Congressmen that a vote or a 
statement against a mifitary position 
somehow connotes lack of patriotism 
and will be so construed by the oppo- 
sition. The Repubhcan leadership 
team early saw fliis imphcation, and 
prodded the administration for months 
to resume testing. So far as I can tell, 
only two members of the House, and 
no Senators, even suggested that the 
President may decide not to test. 

Also, Congress, and particularly the 
House, maintains a smug "know- 
nothing" mood on science. The hear- 
ing of the House Science and Astro- 
nautics Committee with Colonel Gleim 
and his mates was a lesson in pohtical 
buffoonery. The witnesses were strik- 



ing in their poise and dignity in face 
of sometime absurd questionings by 
the Representatives. 

The American pohtician has a built- 
in resistance to and resentment of sci- 
ence and logic. They are ahen to him. 
The President's science advisor, even 
under Mr. Eisenhower, was regarded 
with suspicion on Capitol Hill, and 
the House Un-American Activities 
Committee keeps a sharp, squinted 
eye on the utterances of scientists. Dr. 
Oppenheimer was treated as a com- 
mon criminal, with no outcries of pro- 
test from Capitol Hill. 

Three years ago, a try was made to 
bring Congressmen face to face with 
some of the best minds of the aca- 
demic commimity. This was the Lib- 
eral Project. It never enlisted more 
than 12 Representatives out of a total 
of 435. When in the 1960 elections 
five members of the Project were de- 
feated, the Project fell apart. Rank 
and file Congressmen were more than 
ever convinced that knowledge was 
subversive and politically dangerous. 

This is not unique in the political 
affairs of man, as a study of Socrates, 
Galileo, and Bertrand Russell would 
show. But what is startling is that the 
American pohtical system has pro- 
duced so few men wdth a keen inter- 
est in science, or even a tolerance for 
its view^. 

Most of the leaders of Congress are 
older men whose hearts and minds do 
not belong to the urban, mechanical, 
test tube twentieth century, but in 
the rather simple life of American 
small towns at the tirni of the cen- 
tury. Senator Robert Kerr, chairman 
of the Senate Space Committee, 
boasts that he was bom in a log cabin 
in Indian Territory, went to a tiny 
Baptist coDege where Darwin was re- 
garded as a rank heretic and the crea- 
tion of the universe as satisfactorily 
explained in Genesis. He proudly in- 
sists that God's coimtry extends no 
further than the borders of Oklahoma, 
and his interest with it. Congressman 
Holifield was born in a town of south- 
east Kentucky, raised in Arkansas, and 
operates a clothing store in Monte- 
bello, Cahfomia. The chairman of the 
Senate Appropriations Committee is 
an 85 year old ex-sheriff of Maricopa 
County, Arizona, and his opposite in 
the House was born in 1879 and rep- 
resents a rural area of Missouri. 

Young men actually interested in 
the complex, changing society find it 
diflBcult to break into pohtics and 
make their way to Congress. The cost 
of running against opposition is rarely 
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less than $10,000 and may run as 
high as half a million dollars in a high- 
ly urban district where television is 
used. One political manager told me 
frankly. Ton can't run for Congress 
on a shoestring any more. This is a 
thing of the past. It's almost essential 
to have a big wad of money. The 
Democrats can't guarantee this money, 
and have trouble recruiting candidates 
for Congress. The young men who 
don't have to worry about financial 
and press support are lliose who 
pledge their hearts in advance to right 
wing policies. Too, since elections in 
many districts are decided by a nar- 
row margin, no candidate hkes to dis- 
turb any minority thinking. Thus, no 
Congressman is likely to arise and de- 
mand that foreign aid or welfare pro- 
grams teach birth control. Yet quite 
obviously a drop in flie birth rate in 
India or among wd£aie dients in 
Washington, D.C. would be immense- 
ly beneficial. 

Once in Congress, the Representa- 
tive is likely to hear the wisdom of 
the late Speaker Raybum, who said, 
"The way to get along is go along." 
To be more specific, the way to stay 
in office is to take care of errands for 
Uie home folks (folks is a word used 
almost entirely by politicians and Ar- 
thur Godfrey), mail out seed catalogs, 
and say nothing controversial. 

All this tends to slow down the 
wheels of progress on Capitol Hill, so 
that today Conaess is the most stidc- 
in-the-mud of me duee brandies of 
Government. Congress would never in 
a hundred years go as far as the Su- 
preme Court decision on school seg- 
regation. Congress, if left to its own 
devices, would not pass medical care 
to the aged or federal aid to schools; 
it would, instead, tend to concentrate 
on passing out the pap in the pork 
barrel, private bflb, resolutions de- 
nouncing Castro, and staging speo- 
tacular investigations. 

Serious, thoughtful statements on 
the major issues of the times are so 
infrequent that reporters, not used to 
this kind of thing, pass them by and 
run for the best seats at the rackets 
hearing. In the Senate, Fulbright, Eu- 
gene MoCardiy, and Mike Mansfidd 
show a rare creativity and intellectual 
honesty. The House is far more bar- 
ren, with only a few newcomers, as 
Robert Kastenmeier, offering fresh 
ideas. 

If science wishes to have any in- 
fluence on die directkm in which the 
United States is going and not mere- 
fy serve as a captive to make better 
weapons or co mpu ter s , it must make 
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itself more acceptable to the whole 
American community. Scientists at the 
Massachusetts Institute of Technol- 
ogy and Harvard must speak not only 
to thefir students, but to the woddng 
men of Cambridge. Students roused 



by Hans Bethe or Leo Szilard must 
do more than carry signs in front of 
the White House. They must talk to 
their friends and ndghbors in Munde 
aiMl write letten to Aetr kcd news- 
papers. 



New Scientific Consultant Policy 



On February 9, President Eennecfy 
issued a memorandum to all govern- 
ment agencies containing standards of 
conduct for scientific consultants. The 
memorandum is designed to insure sci- 
entists' compliance with the conflict of 
interest statutes, and requires sdentifie 
(and other) advisors to keep the gov- 
ernment informed about private finan- 
cial interests. Consultants are specifi- 
cally enjoined from using inside infor- 
mation to ;id\ ance private interests. 

The reasons for issuing the memo- 
randimi include the dilemma which 
has arisen since sdentists have been 
needed increasingly for consultation 
by the government, on the one hand; 
while on the other, they have been in- 
creasingly supported in their research 
by government financing. More direct- 
ly, there have been recent charges that 
some scientific consultants have used 
their positions, and their advance in- 
formation, for their own profit, or for 
the profit of corporations whidi em- 




ploy them in order to gain the benefits 
of their inside information. The con- 
flict of interest laws are a hodge-podge 
dating from the Civil War era, and 
do not provide a clear policy guide 
fwpresent needs. 
Tne Presidential memorandum aims 



at clearing up interpretations of tlie 
statutes. The six basic conflict of in- 
terest laws pertinent for scientists are 
sections 281, 283, 434 and 1914 of 
Title 18 of the U.S. Code {wbkh pro- 
hibit some activities for government 
enmbyees); section 284 of THle 18, 
and seotkm 90 of Title S (which pro- 
hibit some activities for a two year 
period following termination of gov- 
ernment service) . These statutes, Ken- 
nedy's memorandum says, "are fully 
applicable to an individual who serves 
or has served the govenunent as an 
advisor or consultant, whether with or 
wifhout oon^pensatloD.'' 

The first of the statutes, section 281, 
prohibits an "officer or employee of 
the U.S." from receiving compensation 
for services rendered in relation to 
"any matter in which the U.S. is a 
party or directly or indirectly inter- 
ested." Efiectively, this prohibits con- 
sultants &om acting on the behalf of 
nongovernment employers, sudi as 
universities or ocupnations, in most 
important matters that come before 
the government. 

An opinion from the Attorney Gen- 
eral's office, included in the memo- 
randum, concludes that section 281 
appUes to "intermittent" consultants 
and advisors only on the days when 
they are actually consulting for tfie 
govemment, and to "certain consul- 
tants and advisors on days dtwing the 
period of their availabiHty for govern- 
ment service when not so employed." 
If actual consulting occupies "a sub- 
stantial portion" of the period of avail- 
ability, or affords "prindpal means of 
livdihood," intermittent consultants 
and adviiion are subject to section 
281 dtamg the entire period di^ are 
available. 

The President suggests that consul- 
tant and advisory appointments be 
made only to "the end of the current 
fiscal year," and that if a consultant 
is to be employed at least 40 per cent 
of the time, he be regarded as a gov- 
emment employee m the entire pe- 
riod; hence, suUect to wctloa S»l. 
Otibntwise, consultants am subject only 
on days of actual enqployment 
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The President makes it clear that 
section 281 aims at preventing "the 
sale of influence to gain special favors 
for private business, and the misuse 
of government position or informa- 
tion," and points out that an advisor 
should "make every effort to avoid 
any personal contact with respect to 
negotiations for contracts or grants 
with the department or agency he is 
advising" during the times he is not 
subject to the prohibitions of the 
statute. 

An important change in interpreta- 
tion suggested in the memorandum is 
an extension of Title 18, section 434, 
'Taeyond its literal language" for con- 
sidtants and advisors. Unmodified, sec- 
tion 434 reads: "Whoever, being an 
ofiBcer, agent, member of, or direcdy 
or indirectly interested in the pecuni- 
ary profits or contracts of any corpo- 
ration ... or other business entity, is 
employed or acts as an o&cer or agent 
of die U.S. for the transaction of busi- 
ness with such a business entity, shall 
be fined not more than $2000 or im- 
prisoned not more than two years, or 
both." 

The extension proposed by Presi- 
dent Kennedy excludes an advisor 
both from performing duties involving 
such businesses and from "rendering 
of advice which will have a direct and 
predictable effect upon the interests of 
a business entity," in which he has 
financial interest. "A nonprofit organi- 
zation or educational institution" is de- 
fined as a business entity. Consultants 
are particularly enjoined from "eval- 
uation of contract or grant proposals 
which will direcdy affect the interests 
of such a business entity." Exceptions 
can be made by department or agency 
heads if "such participation is, on the 
particular facts, consistent with the in- 
terests of the government." 

Tide 18, section 1914, was previ- 
ously so vague that it was virtually 
never enforced for consultants. It pro- 
hibited government employees from 
receiving outside compensation "in 
cormection with" their government 
service. This is now said to apply to 
all except consultants for short pe- 
riods, who may continue to receive 
their regular salary from nongovern- 



mental employers for as much as 30 
days of their government service. For 
longer periods, each case will be de- 
cided on its merits. 

A section on ethical standards of 
conduct is included in the memoran- 
dum—the first time such standards 
have been set for consultants. Dealing 
with inside information, abuse of of- 
fice, and acceptance of gifts, this sec- 
tion's contents are enforced by no legal 
sanctions, and simply suggest that if 
an advisor or consultant is not ex- 
plicidy under the jurisdiction of one 
of the statutes, that "does not relieve 
him from the obligation to abide by 
these rules." 

Several steps are outlined for put- 
ting the conflict of interest statutes in- 
to better shape. Agencies are advised 
to avoid employing advisors "who are 
employed or consulted by contractors 
or others having a substantial amount 
of business with that department," but 
it is noted that if experts in an area 
are few, some overlapping may be 
necessary. If university scientists ad- 
vise on grants to imiversities, "par- 
ticular care should be exercised to ex- 
clude his employer's or client's con- 
tracts . . . from the range of the con- 
sultant's or advisor's duties." 

To avoid violations of the statutes, 
a disclosure of financial interests will 
be required of consultants and advisors 
from now on. An advisor must name 
companies, research organizations, and 
educational institutions he serves as 
employee, ofiBcer, member, director, or 
consultant, and stocks and securities 
with "significant financial value." 

Several problems remain unsolved 
as yet. There is much that is vague 
about the statutes, even with the modi- 
fications in interpretation suggested by 
the President. Many sections will have 
to await a precedent-establishing trial 
case before intepretations are clear. 
Moreover, despite careful attempts to 
avoid the possibility, it is clear tiiat if 
some of the modified statutes— in par- 
ticular, section 434 imder the modi- 
fied interpretation of the memorandum 
—were strictiy enforced, they would 
bar the most competent scientists 
(who are most in demand for consult- 
ing with industry, as well as with the 
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government) from aiding the govern- 
ment in formulation of scientific and 
technical decisions. 

Discussion of the memorandum 
with lawyers has raised another re- 
sidual question a court case might 
solve: Has the President the right to 
make what amounts to amendments 
of laws? It is not clear whether or not 
the memorandum is a source of law; 
for this reason all of the President's 
new stipulations might be challenged 
if cases are brought to trial. However, 
the President's memorandum may 
serve as a stop-gap, clarifying the 
confusing conflict of interest laws un- 
til the confusion is eliminated by Con- 
gressional action. 

If strictiy enforced in present form, 
even under President Kennedy's in- 
terpretation, the conflict of interest 
statutes might be harmful to the coun- 
try's interests; if loosely enforced, they 
might be useless. The Atomic Energy 
Commission "solved" its conflict of in- 
terest dflemma by ruling in January 
that scientists on its General Advisory 
Committee cannot act as private con- 
sultants to any private concern doing 
work sponsored by the commission. 
This position had been adopted in 
1959, but was not strongly enforced 
until an advisory ruling from the Jus- 
tice Department confirmed that such 
a ruling is in accord with the law. The 
AEC's position is much stricter than 
Kennedy's memorandum suggests the 
government to be contemplating as a 
general policy for its science advisors. 
One Defense Department ofiBcial is re- 
ported to have said: "Under the com- 
mission interpretation, we would be 
denuded of all our scientific consul- 
tants." 

On February 26, President Keimedy 
ordered federal advisory committees 
to require stricter control of content, 
conduct, and records of their meet- 
ings; to tighten procedures for avoid- 
ing conflicts of interest among com- 
mittee members; and to extend cov- 
erage of the conflict of interest statutes 
to committees not now under their 
regulation. Advisory committees may 
not be formed without authorizing leg- 
islation; they may do nothing but ad- 
vise (decisions on advice, unless au- 
thorized by law are to be made by 
government oflScials); meetings must 
be called and agendas approved by 
government ofiBcials, who must also 
preside at meetings; accurate minutes 
must be taken; and, at meetings made 
up primarily of representatives of a 
single industry or group of related in- 
dustries, verbatim transcripts must be 
taken. -PF 
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Space Cooperation 

To a considerable degree, the U.S. 
and USSR space programs are com- 
plementary. The Soviet Union, with 
its weD-developed rocket technology, 
has rockets with greater lifting ca- 

Edty, and perhaps greater reliability. 
It it has launched few satellites, 
and has accumulated relatively litde 
data on scientific and technical uses 
of satellites. The U.S., on the other 
hand, has made many launches with 
its less powerful rockets, and has re- 
corded much scientific data, as well 
as developing sophisticated, minia- 
turized instrumentation. For technical 
benefits, if for no other reason, coop- 
eration in space programs would be 
desirable. 

On March 7, President Kennedy 
proposed to Premier Khrushchev a 
five-point program of space coopera- 
tion. His letter, made public on 
March 18, was the third in a recent 
series ol exchanges on Soviet-Ameri- 
can space cooperation. Khrushchev 
had proposed cooperation in a letter 
congratulating Kennedy for the or- 
bital flight of John Glenn (See April 
Nkws, and Editorial). Kennedy's spe- 
cific proposals were quite similar to 
those proposed at the seventh COS- 
WA conference of scientists held at 
Stowe, Vermont, last September. In 
die ofiBcial statement, the GOSWA 
participants proposed: 1) An ex- 
change of scientific infonnation in 
areas "Such as phssics and the effects 
of space environment on Hfe," togeth- 
er with periodic symposia on such 
subjects. 2) Information exchanges on 
instruments and methods of conduct- 
ing studies having "no military im- 
portance." 3) Assignment within two 
years of space ramo frequencies. 4) 
Bilateral agreement on tracking sta- 
tions. 5) An agreement on coordi- 
nated space activities during the In- 
ternational Year of the Quiet Sim. 6) 
Cooperation in use of rockets for the 
projected world magnetic survey, in- 
duding satelhtes launched into dif- 
ferent orbits by different nations. 7) 
Cooperation in setting up, or studying 
Ae feasibility of, international com- 
mimications and weather satellite net- 
works. 8) Cooperation in studying the 
moon, and extension of the principles 
of the Antarctic treaty to cosmic bod- 
ies. 9) An international symposium to 
discuss ways to avoid biological and 
radiological contamination of cosmic 
bodies. 

Kieameiy asked tibat tin Russians 
oonslden 1) Joint establishment of a 
weather forecasting satellite system. 

May 1962 



with the U.S. and USSR each launch- 
ing a satellite in polar orbit, in j^anes 
perpendicular to each other. 2) A 
joindy onpeiated radio tracking net- 
work, wflh one station In tibe U.S., 
one in the USSR, each operated by 
technicians from die country of the 
station's location. Equipment for the 
U.S. station would be supplied by the 
USSR, and vice-versa; and each coun- 
try would train the other's technicians 
to operate die equipment it had sup- 
plied, thus effecting an exidiange of 
information on instrumentation tech- 
niques. Each country would afford the 
other "such access as may be neces- 
sary to accommodate modifications 
and maintenance of equipment." 3) 
To determine the exact nature of die 
eaodi's mi^netic field, eadi ooontiy 
would launch a satellite (one in near 
earth orbit, one more distant), and 
provide data to the world scientific 
community. 4) The Soviet Union 
could cooperate in building equipment 
and conducting tests for a worldwide 
communications satellite network. 5) 
The U.S. and USSR could pool efforts 
and exchange knowledge tik die field 
of space medicine. 

Beyond the five specific points, 
Kennedy pointed out that the costs 
and risks of extensive space explora- 
tion suggest the advisability of pool- 
ing these efforts: "Leaders of the U.S. 
space program have developed de- 
tefled plans for an orderly sequence 
of manned and immannea fii^ts for 
exploration of space and the planets. 
Out of discussion of these plans and 
\our own . . . would undoubtedly 
emerge possibilities for substantive 
scientific and technical cooperation in 
manned and unmanned space investi- 
gations. . . . We mi^t cooperate in 
unmanned exploration of tibe hinar 
surface, or . . . definition of steps to 
be taken in sequence for an exhaus- 
tive scientific exploration of the plan- 
ets Mars and Venus. . . . We might 
share responslUlity for the necessary 
projects." 

Kennedy also urged that the U.S. 
and USSR reoQ^iize die contributions 
"other states the world over mi^t be 
able to make in such pcograms, and 
report on any agreements for coop- 
eration to the U.N. Committee on the 
Peaceful Uses of Outer Space." He 
suggested furtlier that U.N. commit- 
tee delegates, (who met in New York 
for the committee's first meeting since 
its reorganization), meet with techni- 
cal representatives Kennedy has dde- 
gated to discuss deprogram. 

On Maidh 21, Khrumdiev tepBed 
to Kenned/s letter, saying diat die 



"huge dimensions of the problem [of 
space exploration] demand an exten- 
sive pocdii^ of sdentiflc,' technical, 
and maticrial og^portunities and re- 
sources by states. He listed six areas 
where the Russians would be willing 
to cooperate: 

1) Cooperative exploration of "the 
possibilities for the solution of the 
problem" of communications satellite 
networks. 2) Weather forecasting sat- 
ellite ^sterns. 3) Joint observation of 
the solar system's planets, and joint 
astrophysical and celestial mechanics 
studies. 4) Negotiating an agreement 
"providing assistance for the search 
for and rescue of spaceships, sputniks, 
and capsules that descend to the earth 
by accident." 5) Cooperative study 
of the earth's mn gn^M if field, an 
exchange of data on space medicbie. 
6) An attempt "to find a common ap- 
proach to the settlement of important 
legal problems that life itself sets be- 
fore the states in the space age." 
Khrushchev praised the initial prind- 
les of space legislation agreed upon 
y the U.N., and suggested that nnr- 
ther steps were in order, eqieciaOy an 
agrement that "expeitaents in outer 
space, which may render difficult the 
exploration of outer space by other 
countries should be the subject of 
preliminary discussion and agreement 
on a proper international basis." This 
was probably a reference to the forth- 
coming second U.S. attempt to launch 
a packet of three million needle-like 
orbiting dipoles. 

Khrushchev pointed out that any 
space cooperation program "depends 
to some extent on the settlement of 
the disarmament problem. Prior to 
achievement of an agreement on gen- 
eral and complete disamamoit, both 
our countries woidd still be limited in 
dieir possibilities to cooperate in the 
field of outer space," since "military 
missiles and space ships which are 
launched for peaceful purposes are 
based on the same achievements of 
science and technology." 

At a press conference on March 21, 
President Kennedy said he was "grati- 
fied diat diere are a number of areas 
of common interest," and that the 
U.S. was "deeply committed" to space 
cooperation. On March 24, speaking 
at the University of California at 
Berkelrv, he said; 

"Experience has taught us that an 
agreement to negotiate does not al- 
ways lead to negotiated agreements. 
But should sudi a }dnt effort be real- 
ized, its significance could well be tre- 
mendous. But die sc i e n t ifi c gains a 
joint effort would offer mi^t be small 

45 



Copyrighted material 



compared to tbe gains for world 
peace. For a cooperative Soviet-Amer- 
ican effort in space science and expk- 
ration would emphasize the interests 
that unite us, instead of die conflicts 
that divide us." 

He continued; "As men conduct 
the pursuit of knowledge, they create 
a world which freely unites national 
diversity and international partnor* 
sh^. "nds emerging world is incom- 
patible with the communist concep- 
tion of woild order. It will inedstibly 
burst the bonds of communist organ- 
ization and communist ideology." 

The President authorized Hugh L. 
Dryden, deputy administrator of the 
National Aeronautics and Space Ad- 
ministratioa, to meet with Anatoly A. 
Blagomavov, a member of the Soviet 
Academy of Sciences and former 
COSWA conference participant, and 
discuss space cooperation. The talks 
were expected to deal with technical 
objectives, and it was hoped that both 
technical and pohtical considerations 
could be settled within the framework 
of the U.N. Committee on the Peace- 
ful Uses of Outer Space, with such 
subsidiaries as die World Meteoro- 
logical Organization, and die Interna- 
tional Telecommunications Union. 

Initial discussions will probably 
cover relatively modest proposals. 
One U.S. official said that they would 
try to avoid projects involving "flying 
my satellite on your booster, or wit- 
nosing each other's launchings." The 
inspection issue may arise in connec- 
tion with a cooperative space pro- 
gram; in addition, there is the prob- 
lem of assuring reciprocal information 
exchanges. Soviet U.N. delegate Pla- 
ton Morozov told the U.N. that the 
Soviet Union would "on the basis of 
mutuahty" explain the purpose of 
each launching. The U.S., which has 
beat liberal in releasing much space 
infoimatiOB, has classified all details 
about its Samos "spy in the sky" sat- 
ellite (see December, 1961, News), 
and is classifying, over the protests of 
scientists, project Anna, a satellite 
program to improve measurement of 
the distances between pdnts on eaxQi. 

— PF 

B-70 in Congress 

The potential future of the multi- 
miUion dollar B-70 bomber is still in 
some doubt. Defense Secretary Rob- 
ert S. McNamara has contended that 
tbe B-70, as a bombw, will be out- 
moded by missile devdopments by 
die time ft oan be produced (first 
models are sdieduled for production 
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in 1967). The original Air Force pro- 
posal for a fleet of 140 B-70 bombers 
McNamaia claims, would cost $10 bil- 
lion. He proposes that three proto- 
type planes be built and tested, at a 
cost of $1.3 billion. 

The Air Force has suggested that 
die craft be re-named "RS-70" (for 
"reconnaissance and strike"). Air 
Force chief of staflF Curtis LeMay 
said: "With a missile alone^ yoa'ie 
never going to know die resiuts of 
your attack imless you go and look." 
He says that the 2000-mile-an-hour 
plane, which would fly at "more 
than" five miles altitude, could dash 
over enemy territory to make sure 
missiles struck their targets. It could 
use "air to ground* missiles to finish 
the tuk. (At present, there are no 
such misses in production; the 
Army's Skybolt, which might fill the 
bill, is still undergoing research and 
development.) McNamara said March 
15, in a long statement defending his 
porition on ms RS-70, that its use as 
a reoonnaissance and strike force In^ 
voKes many unsolved problems, some 
of them "may well lie beyond what 
can be done on the basis of present 
scientific knowledge." He character- 
ized the plane as "no more than a 
manned missile," with "important dis- 
advantages when compared with bal- 
listic missiles." Used for reconnais- 
sance and strike, it is "jooaciy de- 
signed," and presents "difficult tech- 
nical problems," which make it "very 
far from being ready for production 
or even full weapon system develop- 
ment. 

The Air Force has modified its po- 
sition, now calling for a force of 50 
such planes, at a cost of $5 billion. 
The present contro v ers y oenteis 
arouna how much should be spent for 
immediate development of prototypes, 
as well as the question of whether 
Congress has the power to decide de- 
fense poUcies by mandating spending. 
At hearings before the House Armed 
Services Committee, Secretary Mc- 
Namara asserted diat most diis ex- 
tra spending would not speed even- 
tual production die bomoer (or re- 
connaissance plane) but would mere- 
ly duplicate research and develop- 
ment programs tiSnady being con- 
ducted. 

Chairman of the committee, Carl 
Vinson (D, Ga.), exerting the com- 
mittee's constituttonal aumority, sent 
to Congress a resolution wh»^ if it 
had been passed, would "direct, or- 
der, mandate, and require" the De- 
partment of Defense to spend the ex- 
tra $310 mfllian next year. The hot 



three administrations have refused to 
spend militaxy appropiations beyond 
requests. 

On March 21, Congress passed a 
bill authorizing $13 biUion for pro- 
curement of missiles, planes, and 
ships, which included $491 million for 
the RS-70. Original language in the 
bill which ordered that all the money 
appropriated for the RS-70 be spent, 
was dropped after President Kennedy 
wrote to Vinson saying that he would 
insist on his constitutional right as 
Commander in Chief to have final say 
on directing military spending. Ken- 
nedy continued that McNamara had 
shown "his willingness to re-examine 
the RS-70 program." In a separate 
lettear to Vinson, McNamara san diat 
a new study of dw RS-70 was being 
initiated, and "tf tedinlcal develop- 
ments advance more rapidly than we 
anticipated, we wOl wish to take ad- 
vantage ... by increasing our devel- 
opment expenditure." 

Several issues raised by the contro- 
veny were discussed editorially in 
leading newspapers. Hw New York 
Times commented that the "constitu- 
tional issues (the division of powers 
over the military between executive 
and legislative branches of govern- 
ment) obscured the technical issues. 
The editorial su^ested that McNa- 
mara remember, no one can foresee 
the full nature of technological 
change, and diat we must be cantious 
in discarding the tested old (the pi- 
loted bomber) for the untried new 
weapons of tomorrow." 

The Christian Science Monitor, on 
the other hand, considered secrecy 
the most important issue of all— secret 
selection anii reaction of weapons 
and weapons systems. Hiey asked, 
"who wants to take the responsibility 
for saying no to a weapon that might 
save the country— who will risk being 
wrong in so vital a matter?" Con- 
cluded the Monitor, "This is the su- 
preme test of management in the 
technical age and Mr. McNamara has 
at least dianged the chmate from pes- 
simism to posribility." 

The Waahington Post editors be- 
lieve that Congress would be "well- 
advised to leave the constitutional 
and jurisdictional issues to the slow 
evolutionary process" and examine 
the RS-70 in die li^t of national de- 
fense. "Such a reexamination could 
logically involvo dw question of how 
much thermanudear overkill we must 
have and how long we must go on 
mulb'pl)dng it after we have acquired 
the capabihty of destroying the en- 
emy many times over." 
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Atomic Power 

In its annual report covering 1961 
operations the Atomic Energy Com- 
mission summarized 1961 progress in 
power reactors: "Operating activities 
were encouraging, while construction 
activities were discouraging." It ap- 
pears that this tread will continue into 
1962. The construction of a 50,000 
Idkuwatt atomic power plant, autlior- 
ized by Congress in 1959, vdth the 
understanding that if private compa- 
nies did not build it, the AEC would, 
has been deferred indefinitelv. One 
reason for the deferment is technical 
pMUems (fbd element fouhng by de- 
composed organic coolant) ; anottker is 
probably the budget squeeze the AEC 
nas felt this year. 

In 1961, Shippingport (Pennsyl- 
vania), Yankee (Rowe, Mass.), and 
Dresden (Illinois) nuclear power sta- 
tions were regarded as most satisfac- 
tory. But six plants which had been 
scneduled to begin operations in 1961 
were delayed because of construction 
delays and tedbdcal di£Bcultie8. Five 
oilier sdieduled power projects were 
cancelled or dehned. The Eicperimen- 
tal Boihng Water Reactor (EBR), the 
first U.S. atomic power plant on a 
large scale, at Argonne National Lab- 
oratory, Illinois, will be closed down 
by the end of June. Its original design 
was for 20,000 thermal kilowatts, and 
5000 electrical watts. It operated be- 
low capacity, waptiying ouy the pow- 
er demands of the Argonne Labora- 
tory. Major improvements were re- 
cently completed, which boosted the 
plant's capacity to 100,000 thermal 
kilowatts. Improvements cost several 
million dollars. 

Project Gnome^ the AEC's under- 
ground peaceful nuclear oqpbsion, is 
a failure as a source of heat to gener- 
ate electric power. There was enough 
heat in the cavity to produce steam, 
but Januar}' drilhng showed that the 
pressures were too small for power 
production, probably because of the 
same leak that caused a small radioac- 
tive cloud to escape at the time of the 
explosion, in December. 

Nine nuclear power plants, private 
or AEC-sponsored, are under con- 
struction, or in the final stages of 
planning. The new plants will have a 
combined generating capacity of 630,- 
000 kilowatts. 

On March 19, President Kennedy 
directed the AEC to take a "new and 
hard lool^ at nudear power needs, 
and the future oommeidU rede of nu- 
dear power. Meatbea of tlie Joint 
Congressional Committee on Atomic 

May 1962 



Energy began hearings on the growth 
and state of the atomic industry on 
March 20. Committee members criti- 
cized this directive on the eve of the 
hearings, apparently in an eSnt to 
blimt criticism of the administration's 
role in the atomic power program. 
There was criticism anyway. Commit- 
tee chairman Chet Holifield (D, Cali- 
fornia) called it "pitifully inade- 
quate," and other Democrats joined 
Ae attadc. 

Soviet Science 

The Soviet Academy of Sciences 
met in Moscow November IS and 16 

to discuss the 22nd Party Congress. 
Academy president M. V. Keldysh re- 
ported that as early as March 26, 
1959, Molotov had been removed from 
from his position of honorary acade- 
mician, and Dimitri Shepilov from his 
position as corresponding member. He 
also discussed in detail the scientifio 
ooundls under llie State Committee of 
the Coimdl of Ministers on Coordina- 
tion of Sdentific Research. The coun- 
cils are to direct the development of 
27 research problems of highest pri- 
ority; 12 councils are to be headea by 
academy members. 

Keldysh reported that since the for- 
mation of the state researdi coordina- 
tion committee in Mi^, 1961, about 
one-half the research institutes of the 
academy and one-third of its sdentific 
workers have been transferred from 
the academy to appropriate ministries; 
among those transferred were: min- 
ing, metallurgy, energetics, electrome- 
chanics, foresby, forest chemistry, and 
soil sdence. The academy retains sd- 
entific leadership of the transferred in- 
stitutes most dbsety ocmnected willi 
science, such as tihe institutes of auto- 
mation and telemechanics, acoustics, 
precision mechanics, computer tech- 
nologv, minerology, geochemistry, and 
crystal chemistry. Keldysh pointed out 
that some of these institutes have 
achieved important scientific discov- 
eries, such as the basic devdopment 
of ffist-worldng dectromic madmnery, 
improvement of soil productivity, and 
classification in mapping. He hoped 
that transfer of the institutes would 
raise the scientific level of work in 
corresponding industrial departments. 

Keldysh also opposed the sugges- 
tion that after the transfer the division 
of technical sciences in the academy 
be closed, saying that the division re- 
tains an important role in establishing 
dose relations between sdence and 
new tedmdogy. The institutes of me- 
chanks, radio and tedmdogy, dec- 



tronics, automation and telemechanics, 
and the laboratory of information 
transfer systems were said to remain 
in the academy's tedmical sciences 
division, despite earlier mention of au- 
tomation and telemechanics as being 
moved firom academy control. He sug- 
gested creating an institute of heat 
physics, and hoped that this and the 
other remaining technical institutes of 
the academy would become great sci- 
entific centers. Academy divisions of 
earth sdenoes, and economics have 
been suggested, Eddysh sa^ but the 
academy is not ready ita a decision 
on estabhshing them. 

Keldysh's speech creates tlie im- 
pression that conscious planning of 
scientific research and its relation to 
the practical problems of the national 
economy are to be strengthened by 
the new system of sdentific councils. 
It remains to be seen whetiier tiiis 
new drive to organize sdence will re- 
sult in more change in the spontane- 
ous and chaotic progress of science 
tiban previous directives of the same 
sort. 

The list of doctoral degrees con- 
ferred in 1960 for work in different 
institutes of the academy casts an in- 
teresting sidehght on cultural relations 
between the USSR and China. In die 
Soviet Union, doctoral degrees are not 
granted at the end of study courses at 
the miiversity, but are given later, in 
recognition of independent sdentific 
work. 

In the physical sciences and mathe- 
matics, 36 aoctorates out of 250 were 
granted to Chinese sdidars. In eco- 
logical sciences, 3 out of 40; in bio- 
logical sciences, 7 out of 120; in tech- 
nical sciences, 27 out of 150; in his- 
torical sciences, none out of 50; in 
economic, philosophical and legal sci- 
ences, none out of 50; in hterature 
and languages, none out of 25. It will 
be interesting to see if the disagree- 
ments between the USSR and China 
will affect the number of Chinese sd- 
ence and technology students in the 
USSR for 1961 and for the coming 
years. 

Keldysh's report was complemented 
by a report by academy vice-presi- 
dent A. V. Topchiev on the personnel 
of the academy, and measures for 
academy rejuvenation and growth. He 
deplored the fact that, at present, 80 
per CCTit of the young sdentific work- 
ers accepted for work in academy in- 
stitutes come from only two universi- 
ties, Moscow and Leningrad, and 
hoped th.it other universities would 
soon be contributing more workns. 

-ER 
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Sweden gained considerable experi- 
ence in designing and manufacturing 
complicated power reactors while 
bmldiiig die Angestad combined pow- 
er and Iwating leaetar outside Stock- 
bolm. llis reactor will begin oper- 
ating early in 1963, providing both 
electricity and byproduct steam heat 
for some 50,000 apartments in Stock- 
holm. The Swedish Atomic Energy 
Boaid feels that, from a manufactur- 
ing point of view, it is impainible to 
move diiectihr from this 65 ilkifuwatt 
unit to a full-scale power plant pro- 
ducing 300 to 500 megawatts of elec- 
tric power, and has suggested as an 
intermediate step a 105 megawatt 
power plant at Marviken. 

The board feels that commercial 
power reactors will probabty become 
not only feasible but necesaeiy in 
Sweden by 1970 or I97S. Since at 
the current rise in power consump- 
tion (6.5 per cent a year), all ex- 
ploitable hydropower resources will 
probably have been harnessed by the 
1970s, and thermal power stations 
burning imported oil would strain the 
country's balance of trade, atomic 
power will have to be introduced on 
a large scale sometime after 1970. 

The board has urged that the nu- 
clear reactor development program be 
kept to earlier aims of local design 
and manufacture of reactors adapted 
to Sweden's requirements, and has 
recommended $30 million in state ap- 
propriations for nudear energy in 
1962-63. 

Names in the News 

Frederick Seitz, head of the Uni- 
versity of Illinois department of phys- 
ics, is chairman of ue recently-estab- 
lished, 12-meiid>er Fresidoitial com- 
mittee to consider recommendations 
for the Naticmal Medal of Science. 
The award, established in 1959 by 
ex-President Eisenhower, but never 
presented, vnH go to as many as 20 
scientists a year. 

Pierre Chatenet, former French 
Interior Minister, has succeeded 
Etienne Hirsch as head of Euratom. 
Reportedly, the French government 
decided against backing Hirsch be- 
cause of cfo Gaulle's hostihty to "su- 
pranationalistic tendendes" of Eu- 
ratom. France has opposed Euratom 
programs outside the field of basic re- 
search as detrimental to her own 
atomic progress. 
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Bentley Class ("Scientists in PoU- 
tics," page 2) is a geneticist and mem- 
ber of the department of biology at 
Johns Hopkins University. He served 
on the committee of the National Acad- 
emy of Sciences that prepared the 
American report on "The Biological 
Effects of Atomic Radiation" in 1957. 
A frequent contributor to the Bulle- 
tin, he was guest editor of the sym- 
posium on biological and chemical vnur- 
fare (June, I960, Bulletin). 

Steven R. Rivldn ("The Hobbled 
Weapon," page 8) is a consultant to 
the White House OfiBce of the Science 
Advisor. When he wrote this article he 
was executive seoretaiy of the Tdnt 
Arms Control Seminar of HamrdUni- 
versity and the Massachusetts Listitute 
of Technology. 

P. M. S. Blaekett HThe University's 

Mission," page 14), professor of phys- 
ics at the Imperial College in London 
and president of the British Association 
for the Advancement of Science, has 
written extensively on the role of sci- 
ence in devebping nations. His present 
article ^ew out cf the Irvine Mraaoilal 
Lecture giveD kte last year at St. An- 
drews Univefsity, Scodtmd. 

Peter A. Moldaver (Topulation 

Survival," page 19) is a nuclear physi- 
cist in the reactor engineering division 
of Argonne National Laboratory. His 
article is an outgrowth of a smaller 
study he did on what nuclear attack 
would mean to Naperville, Illinois, 
where he lives. 

Donald N. Michael ("Psychopa- 
thology of Nuclear War," page 28) is 
Director of Planning and Programs of 
the Peace Research Institute in Wash- 
ington. He has been consultant to the 
Federal Ci\nl Defense Administration 
and the National Research Coxmcil 
Committee on Disaster Studies. 

Leopold Infeld ("Freedom for Sci- 
ence," page 31) is professor of elec- 
trodynamlo and reiativily theory at 



the University of Warsaw. A former 
collaborator of Albert Einstein, he is 
one of the creators of nonlinear elec- 
trodynamics, and has written nnmer- 
ous books in the field. 

Gerd Burkhardt ("Disarmament in 
Middle Europe," page 32) is profes- 
sor of technical jlb^aa at the School 
(rf Technology in %niiover, Genmaoqr, 
and co-editor of AtomzeUaUer, a 
monthly German magazine. 

Lonls Morton (book review. Tor 

the Military Bookshelf," page 36) is 
a member of the Department of His- 
tory at Dartmouth CoQege. 

Kenneth W. Dam (book review, 
"Toward World Rule of Law," page 
38) is associate professor in the Law 
School of the University of Chicago. 

Laura Fermi (review of The Irre- 
versible Decision, page 38) is the au- 
thor of Atoms in the Familu (Univer- 
sity of Chicago Press, 1854), the story 
of her life widt Enrico Fermi, and 
MiuatSiM (University of Chicago 
Ftess, 1962). 

Harry Kalven, Jr. (review of The 
Trice of Liberty, page 39) is profes- 
sor of law at the University of Chi- 
cago, and a frequent contributor to 
the Bdujrik. 

Richard Lewis (review of Science 
and the Nation, page 39) is the sci- 
ence vmter fcir this Chicago Sun- 
Times. 

Tristram Coffin ("Tristram CoflBn 
Comments," page 42), Washington 
correspondent for newspapers, maga- 
zines, and radio, again contrfl>utes a 
letter from the capitol city. 

Timothy Licary, George Litwin, 
Michael Hollingshead, Gunther 
Weil, and Richard Alpert ("The 
Politics of tiie Nervous System," page 

26) am affiliated with the Center lot 
Research in Personality of Harvard 
University. 
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AT LAST! THE TRUTH ABOUT CIVIL DEFENSE 

A 30,000 word sourcebook of facts and brilliant 
interpretation that together make a compelling 
presentation of "The Case Against Civil Defense." 
It's yours FREE with a trial subscription to The 
Progressive at half the regular price. 
Get your copy now of the most authentic, the 
most complete analysis of civil defense and fall- 



by Sidney Lens 



out shelters ever published — thoroughly docu- 
mented. 

This special issue of The Progressive goes right 
to the heart of every facet of civil defense. It 
provides the information you need to expose the 
shelter folly. If is yours free with an introductory 
subscription that saves you 50% over the news- 
stand price. 



Enclosed $2. Send The Progressive for seven months, 
plus a free copy of "The Case Against Civil Defense" 
to: 
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with a special 
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7 months 
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A firsthand probe into 
"Islam" in the U.S. 

BLACK 
NATIONALISM: 

A SEARCH FOR 
IDENTITY IIM AMERICA 

By E. U. Essien-Udom. An African as- 
sesses the Muslim movement in Amer- 
ica and the nature of its appeal to the 
lower class urban Negro. Writing from 
direct acquaintance with the Chicago 
leader Elijah Muhammad and many of 
his followers, he discusses the activities 
of the movement and analyzes its so- 
cial, psychological, and political impli- 
cations. Illustrated. $6.95 



Time for a major strategic 
revision of NATO ? 

NATO: THE 

EIMTAIMGLING ALLIANCE 

By Robert Endicott Osgood. "What is 
the place of NATO within the over-all 
military strategy of the United States? 
What functions could NATO perform 
for the European communities and for 
a more closely integrated Atlantic com- 
munity? What impact is the impending 
diffusion of nuclear weapons likely to 
have?... It is the great merit of 
Professor Osgood's book that he raises 
these questions and tries to answer 
them ... he reasons as the i)olitical and 
military statesmen ought to reason." 

-HANS J. MORGENTHAU. $7.50 



THE COLLECTED 

PAPERS OF 
ENRICO FERMI 



Vol. I: Italy, 1921-38 
The definitive edition of the papers 
- — ^f the "ai chiteetof the atomic age" 
up to his departure from Italy. 

Coming June 26. $15.00 
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By James A. Davis and others. The 
results of the first national study 
- o£-arts and science graduate stu- 
dents and their financial problems. 
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